


PRODUCT“ 
| ENGINEERING 


es ey, 
ae 





_ DESIGNING FOR HISTORY'S 
DECISIVE DECADE 


A McGRAW-HILL PUBLICATION- 





" \ 


‘ "STEEL DISCS ADD LIFE 
‘ TO POPULAR HYDRAULIC AIRCRAFT BRAKE 


Saecel.¢-s eM (o) MMe) MES (0) e)oliale Mo Male LEW Al) discs. When pressure ts applied, the 
tons moving at a speed of 100 miles discs are compressed together. The 
per. hdur. Consequently, aircraft friction results in braking action. 


brakes must be tough: Among the Th  —e k 
: 
toughest is the hydraulic disc brake. aia heron sate Serenade pore 
Basically, the disc brake is composed sive action even when they get hot 
of two sets of discs, one of which is One braké manufacturer finds his 
locked °@ the brake chassis and is best steel to be Sharon carbon strip 
non-rotating. The second set rotates steel. It resists friction wear at high 
with the wheel. The rotating discs 
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are alternated4with the aTolanicehiohilare] brake. 


*Specialists in STAINLESS, ALLQY, COLD ROLLED AND COATED Strip 


SET RE REE Gye TAT gees 


SHARON STEEL CORPORATION 
Sharon, Fenniyloaria 


DISTRICT SALES OFFICES: Chicago, Ill, Cincinnati, O., Deyton, O., Detroit, Mich. indianapolis, ind., Milwaukee, Wis., 
New York. N. Y., Philedeiphie, Penne., Rochester, N. Y., Los Angeles, Calif., Son Francisco, Colil., Montreal, Qve., Toronto Ont 





Full Line Capacity 
Positive Seal 

High Speed Operation 
Low First Cost 

Low Operating Cost 
Low Maintenance Cost 


Over 500 Straightway 
and 3-Way Models in 
V4" —1Va" Sizes 


Ask Ross for Any 
Air Control Information 


Ross makes valves only—hundreds of 
types and sizes. Take advantage of 
the experience gained in over a quarter 
century of concentration on control and 
application of air power! 


: 


~~ 


Propuct ENcingertnc — May, 1951 














NUTONE’S Symphonic Door Chime, made by NuTone Incorporated, Cincinnati 
27, Ohio. The company has recently added to its line Westminster Chime and 


Strike Clocks 


EASY polishing on centerless polishing machines is an important feature of Revere 


Brass Tubes. 


POLISHED tubes are dipped in clear synthetic finish and up-ended to drain 


before baking 


@ In the early days of NuTone, when the company was laying 
the foundation for a business that became the world’s largest 


producer of «door chimes, an important decision had be 


made. A metal had to be selected’ for the chimes, one that 


would produce a soft, pleasant, resonant tone; a metal that 


was hard and durable; that would polish easily and retain a 


gleaming, luxurious surface for many years 


NuTone experimented with different metals, tested various 


products. Finally a Revere Brass Tube was selected, which was 


not surprising, because Revere itself had conducted extensive 


laboratory investigations into the factors responsible for pleas 


ing tone. For the past 14 years, throughout NuTone'’s history, 


Revere Brass Tube has been used in increasing quantities 


Revere has also collaborated in economy as well as quality, 


assisting on production problems, in the specification of multiple 
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REVERE !"" "8" ~ 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenut, New York 17, N. 


ls Baltimore, Md.; Chicago and Clinton, lil; Detroit, Mich; Los Angeles 
Y, <= 


and Riverside, Calij.; New Bedford, Mass.; Rome, 
Sales Ofhces im Principal Cities, Distributors Everywhere 


SEE "MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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Designing for History's Decisive Decade 

The State of the Art in Design by R. J. S. Pigott 

Design Trends in Key Industries 

Production Developments 

Electrical Developments 

Growth Industries of the ‘50s 

Design Activity—Report from Abroad 

Developments in Materials. 

What 80 Major Companies are Doing 

Radioisotopes in Industry and Research . 

What's Ahead in Mechanized Drives for Machines 

Aircraft Power Plants 

Mechanical Parts 

Hydraulics and Pneumatics: Progress Evaluation 

Nomograph for the Volume of Cones or Pyramids by Carl P. Nachod 
Corrosion Resistance of Typical Laminated Metals. 

Oil and Grease Selection Charts by H. W. Hamm 

Highlights Technical News Sans Souci 
Front Cover New Parts and Materials 2 Engineering Abstracts 


Available Materials New Catalogs and Bulletins. 2 Our Readers Say 
Editorial Meetings 2 New Books 
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Mallory Engineering Experience 


MALLORY 
VIBRATORS 


Mallory Vibrators are based on 
exclusive design and manufac- 
turing methods that assure long, 
trouble-free service. Send the 
details of your application. Get 
Mallory’s recommendation on 
the Vibrator or Vibrapack* 
power! supply best suited to 
your needs. 


*Reg. US. Pat. OfF 


Solves Power Supply Problem 
With Unique Vibrator Application 


he versatility of the Mallory Vibrator and the practicality of 
Mallory engineering have been demonstrated in a growing 
variety of power supply applications. 


One customer had been experimenting with’ germicidal lamps 
in produce trucks to retard bacterial action...but was stumped 
by the need for an efficient power supply. Mallory tackled the 
problem and came up with an ingenious application of the 
Mallory Vibrator... plus complete technical data for produc- 
ing the complete power unit assembly. 


That’s service beyond the sale! 


Mallory electronic know-how is at your disposal. What Mallory 


has done for others can be done for you! 


Vibrators and Vibrapack* Power Supplies 





m R. MALLORY & CO., Inc. 


, INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 
TY Tuners | ibrators 
Electrochemical Products 
Rectifiers 
Mercury Dry Batteries 


( apacitors 





Metallurgical Products 
Special Metals 
Welding Materials 


Contacts 
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ighlights 


In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 


item can be obtained by writing to the Editor of Product Engineering. 





METALLIC MATERIALS 


HAFNIUM, with its high refractory properties, 
is now producedcommercially. Financial back- 
ing from Air Force has accelerated development 
of an economical reduction technique. 


THOUGH ANTIMONY IS SHORT, chromium and 

nickel are even shorter in supply. Attention is 

3 therefore being givento using an- 

timony electroplates for both pro- 

tection and decoration on cars and 

appliances. Continuous non-po- 

rous antimony deposits are as 

corrosion resistant as the best 

Cu-Ni-Cr coatings of equal thickness; and their 
buffed surface more reflective than chromium. 


MAGNESIUM ALLOY SHEET in widths up to 84 
in. will be coming off a huge high-speed roliing 
mill. Dow Chemical Company expects to have the 
installation complete in eight to ten months. 


VARIOUS APPLICATIONS are claimed for 
Chemilloy which is alloyed from virgin and re- 
claimed manganese bronze, pot metal and solder 
in achemical carrier. Fine-grained, corrosion 
resistant and naturally glossy, the metal is suit- 
able for bearings, precision castings, flux- 
less welding and as a heat dissipating medium. 


PORCELAIN-COATED MILD STEEL is sharing 

some of the limelight as the Army Ordnance De- 
partment. Applicationis in com- 
bat vehicle manifolds and muf- 
flers where stainless steel is now 
used, If this substitution works 
out, the pinch on chromium and 
nickel will be somewhat eased. 


SCREW-MACHINE OPERATIONS are becoming 
sorapidand precise that the machinability of the 
stock being cut is becoming ever more critical. 
Asaresult, interest ina lead-bearing steel call- 
ed Ledloy, which has long been available but little 
used, is increasing. Compared to AISI B-1113 
Bessemer sulfurized carbon steels, Ledloy ma- 
chines 50 percent faster. 
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CONSIDERABLE DATA are now available on a 
series of Fe-Cr-Al alloys usable in place of Ni- 
Cr stock for electrical resistors and high-tem- 
perature applications. For. compositions con- 
taining upto 10 percent aluminum and 30 percent 
chromium, single-phase materials have melting 
points from 2,750 to 2,870 F; volume resistivity 
at 20 C of 130 to 200 microhm-cm; and tensile 
strengths from 85,000 to 142,000 lb per sq inch. 


NONMETALLIC MATERIALS 


AIR-DRYING NEOPRENE can be sprayed or 
brushed on metal or wood to form a protective 
coating. Resistance to oil, grease and chemicals 
is saidto be greater than that of oil-base paints. 


PILOTS OF JET PLANES can sleep more sound- 
ly, now that new fire-wall seals are being in- 
7@% >) stalled. Sponge silicone rubber 
Gs *) bonded to solid silicone sheet is 
sufficiently heat resistant to give 

the pilot time to bring an errant 
flame under control or bail out 
before heat becomes unbearable. 


COLD-SETTING ADHESIVE mixed with alumi- 
num oxide or French chalk hardens without 
shrinking to form a non-brittle surface coating 
that canbe sandedtoshape. Viscous liquid bonds 
well toaluminum and is therefore being used on 
airplane wing sections and bus bodies. 


GASKETING MATERIAL made of synthetic rub- 
ber is especially effective in high-vacuum sys- 
tems. Lowvapor pressure of the soft, yet abra- 
sion-resistant material, permits evacuation to 
one-millionth millimeter of mercury. 


BALSA WOOD DUST works better than smoke 
when photographs of air-flow patterns are made. 
High reflectivity and low mass of balsa are the 
secret to this simple technique which has been 
used extensively in designing helicopter rotors. 


CARDBOARD lined with nitrile-rubber-plasti- 
cized vinyl resin has proven satisfactory as 
(continued on page 7 ) 








“Jo help you... 


THE DESIGN ENGINEER should provide us 
with preliminary layouts or prints of pro- 
posed bevel gear designs .. . type of 
drive, horsepower and speed . . . type of 
loading (constant, intermittent or shock) 

. . type of material . . . driving member 
and direction of rotation 


THE PRODUCTION ENGINEER should fur- 
nish blue prints, material specifications, 
manufacturing tolerances .. . quantity of 
gears to be produced . . . number of 
working hours available for production. 


4 Ps 
oe ~ anatase, —1 
a — a 
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Every day highly skilled engineers within 
our organization provide the answers to 
these problems. Backed by the company's 
85 years experience in this field, our 
complete engineering service is at your 


disposal, without obligation, to study any 


bevel gear or Curvic coupling design 


problem you may have. We will be glad 
to make our recommendations as to the 
best design, the proper equipment and 
the most advantageous methods for re- 


ducing production time and costs. 
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HYPOID 
GEARS 


GLEASON WORKS 


1000 UNIVERSITY AVENUE 


- ROCHESTER 3, NEW YORK 
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containers for motor oil and other petroleum 
products. This meta! substitute may also be 
handy in the food packaging field because no ester- 
type plasticizer, a source of toxicity, is involved. 


VEGETABLE MATTER such as corn sugar is one 
source for a new synthetic rubber recently de- 
veloped by the Department of Ag- 
ricuiture in the Philadelphia labs. 
Claimed to have properties supe- 
rior to natural rubber and other 
synthetics, material is a mixture 
of acrylonitrile and an acrylate. 


PROCESSES 
INSTRUMENT PARTS requiring a chemically 
inert, yet decorative and easily cleaned finish 
are now being die cast instead of sand cast or 
stamped, and then enameled. Zinc-dase and 
copper-bearing aluminum alloys are first coated 
with phosphate, then covered with a synthetic 
enamel and baked. Copper-free aluminum is 
anodized and dyed black before enameling. 


BUFF FINISHING of die cast parts is a simple 
matter if attention is given to certain details of 
design. Steps and channels should be avoided; 
F on) framing ribs for nameplates 

fi Ay ty should be as shallow as possible 
J and permit buffing parallel to the 
ribs; andcored holes should have 
a radius to prevent smearing on 
one side and abrading on the other. 


i-n 


HOT FORMING after oil emersion of high- 
strength aluminum alloy aircraft parts works out 
better than when parts are cold-formed and then 
heat treated. For best results, both work and 
tools must be maintained close to300 F. Spring- 
back is about 35 percent. 


THE PROBLEMS of distortion and oxidation gen- 
erally encountered when soldering 2S aluminum 
alloy with an iron or torch can be avoided if parts 
are induction heated. One successful application 
is analuminum nameplate to which two threaded 
brass studs are attached. Parts, plus solder 
squares, are jiggedandthen the coil heating unit 
placed around the assembly. 


ELECTROLUMINESCENCE may some day give 
the incondescent or gas-discharge light a run for 
its money. When certain materials are placed 
ina fluctuating electric field, lightis emitted. A 
film of phosphor dispersed in a dielectric between 
two conducting plates is one approach. 


INTERGRANULAR CORROSION around arc- 
welded areas in stainless steel is usually pre- 
vented by adding columbium. Nowthatthis metal 
is in short supply, extra low carbon steel such 
as type 304, plus similar 308 ELC electrodes are 
being used to obtain corrosion-free weldments. 
Titanium could be used, but this is short too. 


DEEP DRAWN 25S, 3S and 52S aluminum parts in 
runs up to 300 are economical when made with 
cast , Sree dies and cast iron punches in a 
%. press equipped with hydraulic 
blank holder anddie cushion, Re- 
., placeable metal inserts permit 
formation of symmetrical bulges. 
Steel shims of thickness equal to 

that of stock prevent wrinkling. 


BONDING hard rubber to metal is a good trick. 
One method that works is to treat the rubber with 
concentrated sulphuric acid to "craze" its sur- 
face. Both rubber and metal surfaces are 
thoroughly cleaned, then coated with a Redux 
liquid adhesive and finally baked at 140 C for 20 
min under pressure of 50 psi. Procedure can 
also be used for bonding metal and plastics. 


COMPONENTS 


INSIDE-OUT DRY CELLS have considerable 
promise, especially when it comes to the con- 
servation of zinc. New design has a zinc center 
electrode and a compacted carbon outer shell. 
More of the active chemicals can be packed into 
the shell, resulting in a more powerful battery. 


QUICK-RE LEASE MECHANISM designed for jet- 
tisoning airborne equipment consists of two 
pivoted toggles that lock into load member when 
spread. Lifting of release arm unlocks toggles 
which deflect downward under weight of load, 
permitting load member to be pulled free. Re- 
lease can be operated remotely through solenoids. 


FOG LUBRICATOR atomizes oil into particles 

two microns in diameter. Several advantages 
result: Afog that remainsin sus- 
pension for extended periods over 
relatively long distances; uniform 
particle distribution; thorough lu- 
brication of surfaces between 
close-fitting parts; low airflow. 


ALL WEARING PARTS of a combination clutch 
and brake unit used with medium and heavy ma- 
chinery can be s@rviced while the assembly is in 

(continued on page 9 








Another new development using 


B. F. Goodrich Chemical Company raw materials 


4 


Hycar seal developed and made by Parker, Stearns & Co., Brooklyn, N. Y. 
Photo courtesy of Republic Aviation Corp., Farmingdale, Long Island, N. Y. 
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FOR A THUNDERJET 


HAT’S the greenhouse of a 

Thunderjet, ready to slip into 
position. When it does it will stay 
sealed air-tight, even at supersonic 
speeds and high pressures. 


You wouldn't know that the manu- 
facturer had tried dozens of seais—all 
failures until Hycar was used for the 
job. These inflatable seals of various 
materials would crease and fold in the 
corners or pull out of the channel. 
Some became soft under high tem- 
peratures. Some “ballooned” into the 
cockpit. 

All that happened before a Hycar 
OR-25 compound was used. The seal 
is a U-shaped tube with a short intake 
tube connected to the Thunderjet’s 
compression pumps for fast inflation 


to lock the seal. The tensile strength 
of Hycar, its low compression set, its 
resistance to low and high tempera- 
tures, its oil resistance and aging 
make it the ideal rubber compound 
for the purpose. 


Hycar OR-25 is just one of a wide 
range of highly useful rubber com- 
pounds. They’ve helped solve many 
“tough” problems, because they are 
so versatile. For Hycar has advantages 
that exactly meet many civilian and 
defense needs. 


Hycar has outstanding resistance 
to oil, gas and many chemicals. It re- 
sists heat and cold, weather and wear, 
abrasion and more hard-to-meet con- 
ditions. It may be just what you need 
to improve or develop a product. 


Right now demand for Hycar exceeds 
supply. But we can supply experimen- 
tal quantities for development work. 
For helpful information and technical 
service, please write Dept.HL-3, B.F. 
Goodrich Chemical Company, Rose 
Bldg., Cleveland 15, Ohio. In Canada: 
Kitchener, Ontario. Cable address: 
Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 
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GEON polyvinyl materials ¢ HYCAR American rubber « GOOD-RITE chemicals and plasticizers « HARMON organic colors 
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running position. Presses, power shovels and 
various types of rolling mill are applications. 


FLAT-WIRE PREFORMS in continuous coil form 

simplify silver alloy brazing operations and in- 
sure a completely filled joint. 
Coil is notched longitudinally 
throughout its length so that as 
many as 550 rings per hour can be 
broken off the end of the coil and 
positioned ready for brazing. 


POWER-METAL GEARS of the spur, miter and 
helical types are available in various thicknesses 
with diametral pitches ranging from 16 to 45 and 
pitch diameters from 0.333 to 2.682 inches. 


ELECTRIC TACHOMETER that drives off the 
distributor of 6-v spark ignition engines has no 
relays, oscillators, gears or flexible shafts. 
Variations of the device include a vacuum gage 
and/or a revolution counter in addition to the 
tachometer which has a max scale reading of 
4,500 revolutions per minute. 


TESTING 


ELECTRON HAMMER for displacing atoms in 
metal specimens is the latest addition to the list 
ofatom smashers. This so-called statitron hauls 
particles up an “electrical hill" on a 3,000-fpm 
belt toadome at the top of an accelerat.ng tube. 
Released by a hot filament, a two-million-volt 
charge of electrons is accelerated down the tube 
againstthe specimen. Tube isin an 1,800 lb 40- 
in. -dia tank filled with dry nitrogen at 200 psi. 


X-RAY CAMERA has platinum-rhodium wound 
work surface permitting use of the instrument at 


PRODUCT 


temperatures upto1,500 C. Water-cooled body 
can be evacuated or filled with inert gases and 
film replaced or specimen moved without disturb- 
ing test conditions. Front slit is adjustable for 
widths from 0.2 to 1.0 millimeter. 


SELF-CONTAINED METER records vibrations 
and stresses up to 50 kc. Four separate traces 
are shown ona Single 5-in. oscilloscope tube with 
each trace in its proper time relationship. 


SKY'S THE LIMIT when it comes to counting 
atomic particles. By boosting the tube voltage 
of existing scintillation counters 
from 1,000 to 4,000 v, the pas- 
sage of an atomic particle through 
suitable crystals or liquids can be 
indicated in a billionth of a second 
by the flash of a fluorescent light. 


DYNAMOMETER ACCURACY has been improved 
through use of special cradle bearings and a 
hydraulic weighing system. Used for making 
power checks at the GM Research Labs, machine 
has twosemi-circular pressure-lubricated pads 
that support the cradle. Hydraulic system mea- 
sures engine torque by fluid pressure instead of 
weights and springs, thus reducing parts wear. 


THREE-DIMENSIONAL PHOTOS will be coming 
out of commercial cameras as soon as a special 
lens and filter equipmentare installed. Standard 
illustration and portrait cameras are easily mod- 
ified to incorporate a lenticular plastic screen in 
the film or plate holder. 


ANY COLOR canbe picked out of a spectrum and 
projected via various optical elements ontoa disk 
inaviewing chamber. One or two colors appear 
on a 3-in. disk within the chamber, 





VGINEERING 


THIS MONTH’S COVER 


Nose view of Navy's F-7U jet fighter, one of the newest and most powerful 
shipboard fighter planes in existence. Now in production at Chance-Vought, 
“over 500 mph, is powered by two Westing 

The F-7t 


the country’s know-how on mechanical parts such as bearings, fabrication 


the plane is officially rated at 
house axial flow gas turbines. typifies this issue, because all of 
and machining of metal, testing and assembly, and on other design and pro 
duction techniques is required to produce it. On the advancements in all 
fields of design engineering, as summarized herein, depends the future of 
more effective equipment for both peace and war. 
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Know 
Your 
Plastics 


IT MAY MEAN BETTER AND FASTER PRODUCTION ...AT LOWER COST 


BAKELITE thermosetting Polyester 
Resins are combinations of styrene 
monomer and complex polyesters de- 
veloped for contact pressure and low 
pressure molding, laminating, and cast- 
ing. Polymerization is brought about 


by the use of catalysts, application of 
heat, or both. The resins are supplied 
as pale liquids in varying viscosities. 
They are produced in several grades, 
principal among which are detailed 
below. 


This message deals with “BAKELITE” POLYESTER RESINS 


‘/BAKELITE’’ QRS-&1 GENERAL PURPOSE 


This general-purpose, liquid resin was developed for struc- 
tural applications. It is particularly serviceable for 
matched-die molding because of its excellent moldability 
and easy flowing quality. Also readily formed with plaster, 
wood, and sheet-metal molds. Applicable to rubber-bag 
molding. Cures at room or elevated temperatures with 
standard catalysts. Does not precure. Retains excellent 
mechanical strength and electrical values at operating tem- 
peratures under 150 deg. F. 


“/BAKELITE’‘ QRS-1756C HIGH VISCOSITY 
(4000-6000 cst.) 


Formulated for producing cast- 
ings or moldings with fewer in- 
herent stresses and strains than 
with other grades of Polyester 
Resins. Provides non-crazing 
pieces of high resin content, with 
or without filler. Where fillers 
are called for, smaller quantities 
are required. Because of versatil- 
ity of this resin it is particularly 
satisfactory for the production 
of castings made from glass-fiber 
preforms. 


The development of BAKELITE Polyester Resins for 
molding reinforced plastics is a continuing operation 
of the Bakelite Laboratories. Formulations can be 
varied almost infinitely, and tailored to your 
particular jobs. Some of these jobs ... chiefly with 
glass fiber cloth or mat . . . include boat hulls, 
radomes, refrigerator panels, housings, luggage, 

to which they give light weight, high impact, tensile, 


and fiexural strength, and resistance to moisture, many 


chemicals, and heat. Superior electrical insulation 
values are attainable. For instance, laminates made 
with these resins have relatively low power factors 


throughout the 60 to 10° cycles range. They eliminate 


the need for costly molds, high heat, and high 
pressures. Engineers and designers interested in 


BAKELITE Polyester Resins are urged to outline their 


needs in fullest detail for a thorough, confidential 
analysis. Write Dept. BV-10. 


‘/ BAKELITE’’ QRS-136 FLEXIBLE 


This is a flexible resin sold as a non-plasticized liquid. It can 

alone for certain applications requiring a high order 
of toughness and flexibility, as in the production of tubing. 
However, it has been most useful to date as a modifier for 
other Polyester Resins to impart toughness and impact re- 
sistance in structural laminates and moldings. Compatible 
with most other Polyester Resins. Recommended for me- 
chanical applications or where electrical insulating require- 
ments are not critical. 


/*BAKELITE’‘ QRS-140 MEDIUM VISCOSITY 
(300-600 cst.) 

This is a medium viscosity resin developed especially to 
meet the insulating requirements for high-frequency elec- 
tronic apparatus and components (9375 megacycies per 
second). In electrical properties it approaches BRS-16631, 
so widely used in World War II for radomes and other vital 
equipment. It is easier to handle than BRS-16631 because 
of improved moldability. 


BAKELITE 


TRACE MARK 


POLYESTER RESINS 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, N.Y. 
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LINK-BELT COMPANY 


.NGINEERIN( 


 ACME-OR 


eg 


Mork than capacity . .. more than length 
are considered by Link-Belt engineers 
when they recommend screw conveyor for 
your machines. Abrasiveness, moisture 
content, size of feed, corrosiveness and 
many other factors are vitally important 
Remember, Link-Belt is the nation’s 
top producer of materials handling and 
nower transmission equipment...another 
reason why Link-Belt Screw Conveyors 
are simple, compact, have few wearing 
parts, greater dependability. Then too 


Chicago 8. Indianapolis 6, Philadeiphia 40, 


loront 8, Springs (South Africa) 
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Atlanta 
Offices in principal 


All Serew conveyors are not the same 


LINK-BELT offers you the widest range 
to match your design needs 





SELICOID CONVEYOR... 


Trouble-free chip removal on this Na 


tional- Acme high-speed automatic Model 


M Single Spindle Bar 
Link-Belt Helicoid 


shown above 


screw ( 
before 
trough is tailor-made to fit the 


of the screw mach 


and hoppers 


assembly 


iS provided by a 


mvey 
The 
housing 


inc, and 


the drive is located at the discharge end 


for convenience f inspecti 
lubrication 
Helicoid 


Screws 


and Sectional ( 


mounted or unmoun 
available for 


also be 


suited to your purpose 


gene 
furnished in the me 
highly 


ing trom very dull ¢ 


ral applications 


mh and 


mvey« 
ted, are 
may 


tal best 


in finishes vary 


polished 





They're accurately made to insure easy 
assembly and smooth operation 
Link-Belt Screw Conveyors are made 
in both continuous and sectional flight 
Our 


engineers will be glad to give you the 


types — mounted and unmounted 


my 


complete story 
LorwVy 


SCREW CONVEYORS 


Houston |, Minneapolis 5, San Francisco 24, Los An 
« 


cnres 


eles 33 
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Temperature & 


ilitary an 
Positive SNOP action . for military 


Klixon Thermo-Snap Controls hermetically sealed and open 
types ... give accurate temperature control. Actuated by the simple, 
snap-acting “Spencer Disc,” their snap-action opens the circuit with a 
quick, clean break... closes the circuit to a solid make. Their accurate 
operation is best able to withstand shock, vibration, altitude or motion 


Klixon Thermo-Snap Controls are used in many military and 
commercial applications including use as — low limit and high limit 
controls, fuel delay switches, purge switches, temperature controls, 
fan switches, tube and rectifier cooling control, etc. ...in products 
ranging from tanks and airplanes, sterilizers, radio and electronic 
equipment to household electric appliances, dairy heaters, etc. 

They are available in many types and ratings including completely 
hermetically sealed units. Our engineers will gladly help you with your 
problems. Write for information today. 


d civilian applications 











Ant nam me vir on 


KLixo 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp 
905 FOREST ST., ATTLEBORO, MASS. 





KLIXON 
MOTOR PROTECTORS 
PREVENT MOTOR BURNOUTS 


Te keep motors operating longer 
specify ond use motors with built-in 
Klixen Protectors. Showld « motor 


tector snops the power * ,"" pre- 
venting moter burnevt. When it 
cools to safety, the protector snaps 
the power “'on'’ automatically if the 
evtomatic reset is specified 

pushing the red button 

manvol reset type is used 
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LINK-BELT Ball and Roller Bearings smooth the path of power 


standard .}. . 


LINK-BELT Bearing Blocks 


protect and lubricate all moving surfaces 


To give you longer bearing life and extended lubricating 
schedules, Link-Belt Ball and Roller Bearings are Housing-Sealed 
all moving surfaces are completely 

enclosed and centrally lubricated from a large common 
reservoir. And only from Link-Belt do you get this important 
advantage on ball as well as roller bearings 
There's a Link-Belt Bearing Specialist near you. Or you 


can get full engineering information in Data Book 2550. 
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LINK{@;BELT 


? 


Ball and Roller Bearings 


LINK-BELT COMPANY: ; anapolis 6, Ch 
Philadelphia 40, Atlanta, Houston 1 

5, San Francise i, Los Angeles Seattle 4 
Toronto 8, Springs (South Africa). Offices, Factory 
Branch Stores and Distributors in principal ties 
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Gwe & the stamina 


Build your heavy-duty equipment stronger, tougher and 


Here's a report from the Harnischfeger Corporation, 
makers of the famous P & H Power Shovels, that shows 
how these tougher, stronger “‘steels that do more’’ will 
keep equipment working under conditions that ordi- 
narily play hob with operations. Every designer, every 
materials engineer and every contractor who has been 
plagued with part breakage during cold spells will 
appreciate its importance. 

Says Harnischfeger: ““We have used U-S‘S Tri-TEN 
principally in our power shovel products. The continual 


HARNISCHFEGER CORPORATION'S P&H-1400 Power Shovels can 
keep on working even at 45 degrees below zero. U-S-S TRI-TEN 
used in the dipper sticks, dipper and other stressed members not 
only increases strength but gives these vital parts ov stonding 
ability to withstand shock in low temperature service. 


THE CLEVELAND TRENCHER COMPANY hes this to sey about U-S'S MAN-TEN. 
“Much of the success of Cleveland Trenchers is due to the use of MAN-TEN 
Used 100% in the wheel rims and buckets, MAN-TEN imparts greater strength 
and grecter toughness to these digging elements—enabies us to produce a 
rugged machine that will tear into sherp sand, hard clay, sandstone forme- 
tiens, shale, adobe and gumbo at a high rate of speed. 

“By using MAN-TEN in frame ond structurals, also, we ore able to keep 
down the over-all weight, to increase mobility and to step-up ruggedness and 
dependability. These are important factors in a machine like this thet must 
operate in all kinds of weether and often in the most remote locations.” 





trend to increased loading capacities together with 
more severe field service has greatly accelerated the 
use of this type of U-S’S High Strength Steel. 
“Generally speaking, we have found that by replac- 
ing ordinary structural steel with Tr1-TEN, the weight 
of our component parts has been reduced 25°. Allow - 
able working stresses have been increased 50‘ from 
16,000 to 24,000 psi. What’s more, TRI-TEN has enabled 
our P&H-1400 power shovel customers to operate this 


_ 


equipment in temperatures as low as minus 45° F 


U-S°S HIGH STRENGTH STEELS 


UNITED 


S TATE S§ 


eS 
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to stay on thé ot... 


more durable with these U-S-S High Strength Steels 





Now—when equipment is being called upon to de- 
liver the utmost in performance— dependability becomes 
of prime importance, so bear these facts in mind: 


® Whenever your design requires that the steel must have 
high yield point, high tensile strength, good corrosion 
resistance and ability to stand up at normal and sub-zero 
temperatures ... 


® When parts must possess a high strength-to-weight ratio, 
must resist abrasion and have high resistance to fatigue 
failure .. . 


* When the steel must, in addition, lend itself readily to 
fabrication and machining .. . 
Carboy, 


Beca res 
* You can satisfy all these requirements, without adversely ‘rin, S-s ri * © to atn, "50 
affecting the cost of your product, by building with U-S’S r spel? "Pder Steg Phe ric 
High Strength Steels. of 


U-S'S Tri-Ten. U-S’S Cor-TEN and U-S'S Man-TEN 
are neither new nor untried. In literally hundreds of 
thousands of applications they have proved their abil- 
ity to keep equipment on the job—to minimize down- 
t'me and maintenance costs— by increasing thestrength, 
ruggedness and durability of parts subjected to unusual 
stresses or destructive conditions. 

Our engineers and metallurgists have had 15 years’ 
experience applying U-S°S High Strength Steels to all 
kinds of equipment. Let them show you how these 
tougher, stronger steels can be applied to your product 
to make it more efficient and dependable. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL TUBE COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST.TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, WEW YORK 


LaPLANT-CHOATE give three good reasons for using U-S-S COR-TEN 
in their high speed Moto-Scraper: “lacreased endurance limit, The life 
of several parts of this machine is governed by the fatigue limit of 
the steel. You will readily understand what the use of high strength 
steel as against miid steel means in this respect.” 

“These machines often self-loed large boulders, etc. and the 
resistance to impact of high strength steel we heve found is fer 
superior to mild steel." ‘ 

“High strength steel pclishes considerably more than mild steel ‘ais ’ = low os “ANgane 
with this type of use our machine is sub d to. This enh the It atm, © in cap _ “. PrOVide. 
loadability as well as the unloading of the machine.” 4M thay etic ¢ tee ° highe, , 

"© Sar 


Coy 
Pier 





tous, "tel 
degre, .. 
bien 
htly » 


Me stro ar 
ie ati b net level 
x! 


er 








Propucr ENGINEERING \iay 





WHITHEY 


CHAIN DRIVES 
Provide Positive Power—Long Life! 


Whitney Chain Drives provide innumerable opportunities to save 
time and money by simplifying drive design. 
If your power transmission problems involve long or short centers, 
reversal of direction, timing motions, fractional or hundreds of 
horsepower, the unusual adaptability of Whitney Chain Drives will 
help you meet your design requirements efficiently and economically. 
Besides meeting your designs, Whitney Chain Drives help to make a 
good product better. Their positive grip assures efficient power 
transmission . . . means that you get full rated Horsepower from driver to driven elements. 
They reduce costly down time — are easy to install, easy to remove without disconnecting 
shafts or bearings. Their rugged construction of hardened alloy steel parts assures long 
service with minimum maintenance . . . a vital point in these days of all-out production. 
From the complete line of Roller, Silent and Conveyor Chain Drives, Whitney engineers can 
recommend, without bias, the proper type of drive for each application . . . the chain drive 
which will give you the best service at lowest cost. 
Consult your local Whitney Field Office or Distributor, or write direct to us for complete 
information and catalog. 


WHITNEY CHAIN COMPANY 204 HAMILTON STREET, HARTFORD 7, CONNECTICUT 
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use one of these 6 Reduced Voltage Starters 


To prevent damage to many machines or to mate- 
rials in process, squirrel cage motors often need 
gradual acceleration. For such applications, one 
of these reduced voltage starters will provide the 
desired speed-torque control. 


This line of A-B starters is extremely versatile, pro- 
viding either manual or automatic starting . . . with 
2 or 3 step acceleration...or stepless control 
up to full speed ... to fit the most critical motor 
starting requirement. 


MANUAL—TRANSFORMER TYPE 


Manuol transformer type starter up to 125 
220 v; 250 hp, 6 Air break 


v mox 


hp 
or oO! mmersed con 
tacts. Automatic reset 
overload relays 
Time delay mech 
- anism determines 
* 
proper time interval 
for manual switch 
over of hand lever 
BULLETIN 646 


AUTOMATIC—TRANSFORMER TYPE 


Automatic reduced voltage storter up to 
300 hp, 6 


~. p or touches stort 
buttor the sto 
’ does the rest. Avail 
. able in stor d, 
watertight, and dust 
tight enclosures 
BULLETIN 746 


MANUAL—COMPRESSION TYPE 


Manual compression resistance starter up 
to 50 hp, 220-600 v max aphite discs 
in the insulated tubes 

ompressed with 

the hond 

stepless speed con 

trol. Ideal starters 

for chain or belt 

drives 


— 


lever for 


Overload 


relay protectior 


BULLETIN 640 


AUTOMATIC—2 STEP COMPRESSION 


Automatic resistance storter with preset 
adjustable graphite resistors up to 250 hp, 


22 é v mox 
Push button closes 
starting circuit 
through 


Loter 


resistors 
timing relay 
closes runr 


tactor and 


ng con 
vts out 


the starting resistors 


BULLETIN 740 


AUTOMATIC—3 STEP RESISTANCE 


Automatic resistance starter up to 4 hp 
0-61 vy mox. Accelerates squirre 
cage motors in 3 

steps. Resistors easily 

adjusted for ideo 

starting of motors on 

power networks For 

more than 3-point 

Bulletin 
742 storter, buiow 


BULLETIN 741 


control, use 


AUTOMATIC—STEPLESS TYPE 
Fully automatic resistance starter with sole 
graphite di resistors 
rated up to 5 hp, 
22 é 


Stepless contro! of 


noid controlled 


v¥ mox 
current and speed 
Acceleration adjust 
able to avoid lomp 
flicker. Overload 


relay protector 


BULLETIN 742 


Write for Bulletins to Allen-Bradley Co., 1316 South Second Street, Milwaukee 4, Wisconsin 


ALLEN-BRADLEY 


=QUALITY= 








for VELVET SMOOTH ACCELERATION 








Cutaway view of Allen- 
Bradley graphite resistor tube 
showing discs, insulating lining, 
and the pressure terminal. 


With these Allen-Bradley compression 
resistance starters you can start squirrel 
cage motors with such velvet smoothness 


that there is no voltage dip ... no lamp 


" 
re] 


BULLETIN 640 MANUAL 
Stepless Resistance Starter 


The motor current passes 
through the graphite disc re- 
sistors. Compressing them with 
the hand lever reduces the 
starting resistance steplessly 
until it is shunted automatically 
by the running contactor. 


Bulletin 640 manvol 
starters have a hand 
lever for manually 
compressing the resis- 
tors. At maximum 
speed position, c mag- 
netic contactor avto- 
matically connects the 
motor to full voltage. 


BULLETINS 740 & 741 AUTOMATIC 
2 and 3 Step Resistance Starters 


In these two resistance starters 
the adjustable resistors are 
arranged in 2 or 3 steps. Each 
step is cut out, successively, by 
timing relays. These starters 
can be easily adjusted for 
equal current inrush per step. 


Bulletin 
740- 
74) 
storters 

r) 
rugged, 
auto- 
matic 
starters. 


flicker. The secret of this stepless acceler- 
ation lies in the smooth control of the 
Allen-Bradley graphite compression re- 
sistors which are shown below. 


ie” 


BULLETIN 742 AUTOMATIC 
Stepless Resistance Starter 


In this starter, compression of 
the graphite discs is done 
automatically by a solenoid 
mechanism. Absolutely velvet 
smooth acceleration is ob- 
tained. No other starters pro- 
vide similar stepless control. 


Bulletin 742 resistance 
starters prevent lamp 
flicker on network sys- 
tems. They provide 
automatic stepless 
starting for machines 
and processes which 
ore easily damaged 
by sudden starting. 


BULLETIN 646 TRAMSFORMER TYPE STARTER 


For loads with high starting friction, requiring sudden 
applications of power, use the Bulletin 646 manval or 
the Bulletin 746 automatic transformer type starters. 


Write for Bulletind to Allen-Bradley Co., 1316 South Second Street, Milwaukee 4, Wisconsin 
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Shave youd Military Sb 


Fr thes Special Courting Mechanism? 
.. en you wil find. out 
what we mean when we SAY, 


sveryone Can Count on 


Ever 
VEEDER-ROOT 


You’re looking at a new and 
patented development... featuring 
the Veeder-Root “Geneva Trans- 
fer”...designed for higher speeds 
and easier readability from a 
distance. 





Here’s another vitally impor- 
tant Veeder-Root “first,” for use in 
military equipment. And within 
the understood limitations of the 
present-day rule of “first things 
first”... what can we figure out 
for you? 

VEEDER-ROOT INC. 
HARTFORD 2,CONN. + GREENVILLE, S.C. 


Montreal, Canada Dundee, Scotland 
Offices and agents in principal cities 





VEEDER-ROOT GCOUIN ERS 00 Gery(hing en rth 
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CHOOSE BLACKHAWK 


for your product 


Electric Power-Packer 


Here's the dependable answer for electr } | nly r mounting holes Port is 


yperated hydraulic control of t N.P.T. for c th Blackhawk 
its is hments Uses a 
lard not SPECIFICATIONS 
Speed— Lifts the load thr t fast MODEL P.247 


than hand-operated pumps 


urd aut tive starter 








Normal Operating 
va Pressure (P.S 
Remarkable Efficiency means = 

drain Tests show ordinary 6-volt ) Pressure (P.S.1 
battery (without rest or charging) still > 

operating after 150 average lifts osed voir) 105 cu. in 
Positive Displacement means no 


under varying temperature and 
ditions 


166 cu. in 


Systems 


Control is simple, 
lowers at any desired spec 1 
the load, too 


Quiet, Smooth Operation 
on the battery thanks 
4-piston wobble-plate 
Simple Installation — |: 
age pump, reservoir, 


a 


Hand-Operated Power-Packer Hand-Operated Power-Packer, Jr. Power-Driven Power-Packer 
(Double-Acting) (Single-Acting) ind reser\ re it 


idard” by } i f The low « this refined 
facturers, Ne her hi pump series permi ydraulics é sa i 
| broadened range of equipmeut . r P-104 Pump (opr 


SPECIFICATIONS SPECIFICATIONS SPECIFICATIONS 
MODEL P-60 MODEL P-146 P-147 P-148 P.219 
Maximum Pressure 7 Maximum Oper 


(P.S.t.) 5000 ating Pressure 
(P.S.1.) 











Displorement per 


m Intermittent 
“ Pres ' 
stroke (Cu. In.) " 557 Displocement sure 


PS 


Diameter of 
Pump Pistons _* 11/16" Diometer of 
4 Pump Piston A 1 Recommend Speed 

Range (rpm) 


per Stroke 37122 Norma! Operating 
. Pressure (P.S.1.) 


114 cu. in 
Reservoir ! closed Handle Effort at - pee 
Capacity (Cu. In.) i 231 cu. in Maximum Pressure r eservo opacity 
osed 
vented Reservoi 
Capacity uv - seer 
Weight 30 Ibs is “ N.P.T. Port vented 


Also available without reservoir ft Weight 14 lbs. 7 oz. Ha P Weight 


, r NLP 
tegral mounting port bushed to 4 N.P.T. : 


Reservo 


See Sweet's Product Designer's File 
YOU ARE INVITED TO WRITE FOR FULL FACTS 


you are specifically interested Engineering « 


Mfg. Co., P.O. Box 613, Milwaukee 1, Wis 
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HYDRAULIC CONTROLS 


Scores of critical designers and buyers recognize that Blackhawk hydraulics 
create exclusive advantages for the engineering, manufacturing, sale and service 
of their products. Blackhawk has specialized in this field for over 25 years. 


VALVES 


15 H.P. 6-PISTON WOBBLE- 
PLATE POWER-DRIVEN PUMP “VALVBANK” POSITIVE - SEALING 
CONTROL SYSTEM 


The V-28 valve is an open-center 
series-type precision-control valve. Hy 


This modern pump No. P-237 offers over-all effi- 
ciencies above 90% with no premium in price. Positive 
displacement makes a wide range of pressures and speeds - 
practical. Delivers 3 G.P.M. at 1350 R.P.M. and 6000 draulically balanced, it handles up to 
P.S.I. with only 11.65 H.P. input. Following are charac- 6000 P.S.I. working pressures with 
teristics at maximum recommended speed and pressure for finger-tip actuation Flow capacity up 
intermittent service to 6 G.P.M. A “Valvbank” can be 
o—_ made up in any combination of single 
Speed R.P.M. G.P.M Pressure HP. and double-acting control units and 
2200 47 4800 PSI 15 includes a relief valve It is spring 


returned to the neutral “hold” posi 


1750 39 6000 P.S.I 1S tion, providing “deadman control 
Weight — 40 ibs. All ports are standard pipe thread 








SELECTOR -TYPE CONTROL VALVE 
5 H.P. TWIN - PISTON The V-66 precision control valve is 


POWER -DRIVEN PUMP for use up to 4000 PSI. and 5 


G.P.M. Available in “bank” style like 
The positive-displacement P-104 pump rt V.018 ¢ - : N T 
is famous for the amazing pertorm- the . ompact ormally recon 
ance it achieves with its low-cost mended for use with the P-104 power 


oo. te for pressures up to driven pump. Handle remains in s 
4000 s in intermittent Operation. } 

> . 1 posit manué ! 
At 900 R.P.M. it delivers 1.375 lected position until manually returned 


G.P.M. at 4000 P.S.1. with $5 H.P. Has * N.P.T. ports 


input 
PECIFICATIONS 
ye ll SINGLE-ACTING POSITIVE CONTROL 
¢ intermittent us Poin SOE 4 athe VALVE 

An open-center, spring-returned, sin 

gie-acting control valve. Simple con 

struction—low cost—rugged, The V-15 

includes a cushioned lowering device 

—- which also allows connection of valves 

Weight: 18 Ibs. s s in series for multiple ram control. For 
light return loads, the V-16 affords 
less restriction in returning oil, but 
can be used in the control of only one 
ram handling up to 2.5 G.P.M 
maximum flow and 4000 P.S.I. oper 
ating pressure. All ports are % N.P.T 
bushed to N.P.T. for use in sys 
tem that has small volume Weight 

6 lbs. 12 oz 





AUXILIARY VALVES 
Blackhawk offers a long line of Blackhawk Valves are also available 
standardized single-acting rams for remote release and relief purposes 
Exclusive, leakproof designs. Spe- adjustable throttling, manual shut-off 
cial single or double-acting rams : and safety pressure-release. 
are produced on quantity orders. 








_Lxamples of Savings of Metals. 


DIE CASTINGS 


In the present emergency, 
Doehler-Jarvis is ready with 
100 per cent increase in 
capacity since World War Il, 
with seven plants located 
strategically in the 


following cities: 


; TOLEDO, O. 

POTTSTOWN, PA. 

__ GRAND RAPIDS, MICH. 
BATAVIA, N.Y. 


CHICAGO, ILL. 























Machines and Manpower by Using 


- 


in Armament Production 
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The World’s Largest Producer and Finisher of Die Castings 
® 
al ? Y IS CORPORATION 
Executive Offices, New York 





=NOW 

up to 200 hp 

in one compact 
package! 

















New G-E Speed Varviator power | 
**package,"* typical of ratings 75 to 

200 hp, comes in two units for greater 
plant-layout flexibility. M-g set cabi - 
net (5 ft Ve in. high by 9 ft 92 in 

wide by 3 ft 4 in. deep) may be 

located away from or bolted to con- 

trol cabinet (7 ft 6 in. high by 2 ft 

6 in. wide by 3 ft 4 in. deep). 





SPEED 
VARiATORS 





All the advantages designers have appreciated in 

General Electric Speed Variators— packaged, pre-engi 

neered adjustable-speed drives operating from a-c 

power systems—can now be obtained in units rated 

75 to 200 hp. On punch presses, wire drawing ma- 

chines, mill auxiliary drives, etc., they provide the 
same speed ranges up 
to 40:1 and beyond, 
good speed regulation, 
great operating flexi 
bility, and minimum 
installation and main- 
tenance cost. 


With adjustable-voltage control in whatever type is 
most suited to the need—straight magnetic, ampli 
dyne, or electronic—this new drive requires no special 
foundations, includes all necessary protective features, 
and contains all wiring between components except 
to the remotely-mounted motor and operator’s con- 
trols. 

Best of all, standardized component design lets you 
specify only the features you need, permits prices 
comparable to other drives that require costly field 
assembly. For more information on these new larger- 
hp Speed Variators, check your nearest G-E Apparatus 
Sales Office. Bulletin GEA-5335 describes Speed Varia- 
tors in 1-60 hp ratings. 


GENERAL @@ ELECTRIC 


Propuct ENGINEERING May, 1951 





VERSATILE SWITCH 
makes good 
10,000 ways! 


What's behind the story of the 
General Electric Type SB-1 switch? Simply this: By varying its 
many Standard, interchangeable cams, contacts, fingers and other 


parts, you can arrange ior over 


success 


10,000 control and transfer 


combinations, use it for practically any control job on low-capac 


ity circuits. For extra-heavy duty, there’s the tougher Type 
Both 
types mount on }- to 2-inch-thick panels, are rated up to 20 
amperes at 600 volts a-c or d-c. See Bulletins GEA-4746 (SB-1) 


and GEA-4114 ($B-9) 


SB-9, with the same features plus extra wear-resistance 


METALS COMPARATOR 


cuts scrap losses 
economically ! 


With both ferrous and non-ferrous metals 


— 


now in tight supply, you need the material savings a General 
Electric metals comparator can bring you. It provides an econom 
ical, non-destructive 


test of metal parts for composition, heat 


treatment, hardness, or plating thickness—decreases scrap losses 


nixed material or incorrect processing. Parts are quickly 


compared against a refere standard. Uses single-phase, 60- 


cycle, 110-volt supply. See Bulletin GEC-566 


™® PLATE-TYPE RHEOSTAT 
gives accurate 
m4 speed control! 


these General Electrix plate 


Spec uy 


ing on a machine tool, switchboard, or 


pe field rheostats for mount- 
control or operator's 
panel, and you've provided for speed control of d-c motors, or 
voltage coptrol of generators and exciters. The 6-, 9-, and 12- 
inch standard sizes contain 27, 52, and 70 resistance steps for 
accurate adjustment. Adjustable stops at each end of travel save 
time, assure uniform operation, ar 


bility. See Bulletin GEC-487. 


reset for added flexi- 
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New! Complete! 
Easy to use! 


fiSTS RELAY-HEATER RATINGS 
FOR G-E MOTOR STARTERS 


Just out is this handy guide to the selection of overload relay 
heaters for most types and sizes of General Electric manual 
and magnetic starters. In one convenient 16-page reference 
booklet, it concentrates data from many sources, makes it 
easier and faster for you to match heaters to motors. Check 


Bulletin GEC-127B in the coupon below 


ameeweamwanpuwmam ama Sea eee es a= a 


General Electric Company, Sec. 1668-88 


Schenectady 5, New York 


| Please send me the following bulletins: 
| \ for reference purposes 
X in connection with immediate projects 
| C) GEA-4114 Type SB-9 switch 
GEA-4746 Type SB-1 switch 

L) GEA-5335 1-60 hp speed variator 
| [) GEC-127 Relay-heater catalog 

() GEC-487 Plate-type field rheostat 
| CL) GEC-566 Metals comparator 

CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
| PRODUCT ENGINEERS! You'll find “everything electric” for 
\ machinery manufacturers in the General Electric section. 


Nome 


Company 





Street 


City 








Silent chain, f 
high-speed dr 
from fractione 
horsepower 


2+ 


or smooth 


ve service 


to 2500 


) 


Extra fatigue life is built 
into Link-Belt Precision 
Steel Roller Chain for ef 


1 power 
power 


LINK-BELT builds the world’s 
most complete chain line... 
Offers you the RIGHT chain 
for your specific requirements 


Class SS bushed roller chain 
of mony designs, for drives 
conveyors and elevators, rug 
ged ond durable 





this farm machine, Double-Pitch Long life under severe conditions. Here 
Chain and Steel Link-Belt were L-B forged steel rivetless 
to meet specif move castings through 
furnace 


hains 


c drive and con- a heat-treating 


THERE'S just pe of chain that best meets the 


the highest standards. Link-Belt’s 


facilities assure greater refinements 


modern plant 
requirements And no “general 


hat’s why Link 
complete line of 


purpe se cl 


Belt bu 


of manufacture 
Exact control of materials and processes gives in- 
creased uniformity 


longer chain life 
for every job—Silver- 
speed drives up to 
hy Precision Steel Roller a 
gh-speed drives and con- , 
zens of steel and malleable 
n, conveying and ele- 
te variety of attach 
Belt builds them all 
see a chain with the 


be sure iS made to 


a°4 


ay 

p 2 

>. ¢@ 

4 & » 

Paar 

precisely Roller chain 


machined to mesh with chain 


n ‘ n 


j 


Silent chain whee sprocket, with Cast tooth sprocket groy 
t_h stee! or file-hard F 


a ately 


teeth n 


dened at 
a fy ange of diameters ) diometers Rim, for cost ombination 
widths and designs widths and hub 


designs forged or fabricoted chains 





Nil. .. you can get Hil 


— ORIGINAL WITH WORTHINGTON 
— STANDARD WITH ALL INDUSTRY 


Today, more machinery is equipped with 
QD sheaves than with any other hub-and-rim 
combination. 

The men who install and change sheaves 
prefer the convenience of its two-part, taper- 
mated construction and the permanent align- 
ment of hub on shaft. Also, Worthington is the 
only manufacturer to design each size, indi- 
vidually, for the load it has to carry—rather 
than to proportion all sizes from one design. 
And the trim QD appearance is a sales asset. 

Specify Multi-V-Drive with QD sheaves 
and Worthington-Goodyear EC Cord V-belts 
on your machinery. 


Write for Bulletin V-1400-B7F, addressing our WORTHINGTON QD SHEAVE 
Buffalo office. THE ORIGINAL TAPERED CONE-GRIP SHEAVE 





EASY TO GET ON EASY TO GET OFF YET ALWAYS TIGHT ON THE SHAFT 


...and you'll see why QD means easiest speed 
change and longest V-belt efficiency. 


THESE 1.Sheave comes in two parts for 5. Taper-mated hub and rim easily 

easy mounting: light hub first, mounted in any position for 

QD then heavier rim on tapered hub friction cone grip and positive 
—Or, a8 one-piece assembly.* press fit on shaft.t 


CHECK 


FEATURES 2.Split hub—easy to mount, even 6.Shaft key lock prevents key WORTHINGTON-GOODYEAR 


on over-size shaft.t from drifting.° EC CORD V-BELTS 
‘ 7. Large, long pull-up bolts hold . SS 
AGAINST 3. Interchangeable rims—hubs for better, and can be used as jack Each endless cord carries its equal 
ANY every bore.t screws to remove rim. share of belt load—each belt carries 


Si its equal share of drive load. Cord 
4. Clamped hub holds position on 8. 1-beam spokes on driven sheave . , . “ 

y BELT shaft when rim size is changed help carry heavier load with eee be eee axis reduces in- 

. . li t problem.* less weight.” 

a — Also: steel cable V-belts for high 

* WORTHINGTON EXCLUSIV WORTHINGTON ORIGINA capacity in minimum space, mini- 

DRIVE 0 GTON EXCLUSIVE t wo ON ORIGIAL mum stretch or creep: HY-T cord 
V-belts for shock lead conditions. 
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advantages over the 


complete range of sheave sizes 
... also FHP pulleys in other styles 


c 6G 


QUICK-DETACHABLE \-PULLEYS BOREC-TO-SHAFT-SIZE SOLID PRESSED-STEEL 
FOR FHP DRIVES MACHINED STEEL V-PULLEYS V-PULLEYS 


— 7 j 

The original Worthington QD Junior V- % te. ond ent 

Pulley clamps the shaft tighter than any Precision-hored to insure proper Quality at lowest cost. Heavy 
other FHP V-pulley on the market—and fit on the shaft. The groove gauge, welded steel. Equal weight 
reduces maintenance time to a minimum. cross-section is accurate and distribution assures accurate bal- 
Taper-bored cast-iron rim, tightened on uniform, so the belt seats prop- ance and vibrationless operation. 
tapered split hub, creates a positive press erly and wears longer. A stand- Accurately formed grooves, pre- 
fit on the shaft —won’t loosen due to shock ard key seat is used with hollow cision bored. Available in a com- 
or pulsating load. Yet it’s easily removed. head set screw. plete range of sizes and bores. 








CAST IRON BORED-TO-SUIT Write for Bulletin FHP-100 on FHP pulleys and FHP 
V-PULLEYS belts, addressing our Buffalo office. 


Accurately machined for true 


cee eres es WORTHINGTON 
Complete range of sizes in sin- 
gle and two-groove. rr : 

Si bs OG 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
j MULTI-V-DRIVE SALES DIVISION 

FHP V-BELTS Buffalo, N.Y. - General Offices, Harrison, N. J. 
A complete range. Elastic } 
envelope takes wear, pro- 4 THE GOOD RIGHT 6 HAND OF INDUSTRY 
tects carcass, transmits load 
to heavy cords. Cord loca- 
tion in neutral axis reduces F | POWER TRANSMISSION: AiR COMPRESSORS: 


wr . sheoves, V-belts, 
on. 
internal fricti : 3 io 
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By using Gramix parts, die-pressed of powdered metal 


mixtures, in place of machined parts in products, you 
can make three important savings — savings that are 
nl eta becoming more vital with every day that passes. 
GRAMIX PARTS SAVE METAL. They are made with 
Eamas) 


minimum scrap and waste . . . pound-for-pound more 
pieces can be produced from Gramix than can be 


obtained from solid or bar stock that is in tight supply 
today. 

iil a fl - h 0 i rs GRA:AIX PARTS SAVE MAN-HOURS and machining 
time because, they are die-pressed to tolerances as 
close as .0005” . . . the machining time saved can 

. ale be made available for defense weapon production. 


AND, GRAMIX PARTS SAVE MONEY because in 

quantity lots they can be produced at considerable less 

cost than identical machined parts. Then too, Gramix 

iil 0 fl pe parts are oil-impregnated for self-lubrication thus elim- 
y inating the need for servicing. Add up the advantages 


and you'll see why it'll pay you to go to Gramix . . . 
the leader in the powdered metal field. Write us for 
the full story. 


with GRAMIX parts 


a 


; = ‘| iron cam 
0 
iron cam follower °; _s A'’at 


; 
bronze worm (aw 


bronze pump rotor gear blank 
14¢ 4 5¥¢ 


bronze 


instrument dial ’ : 
bronze TE 
6¢ aoenee ; ' bearing 


valve part 


5¢ : 16¢ 





bronze 
double gear 


5¢ 


iron 


bronze feeder roll 


plate bushing 


26¢ wl 8¢ - 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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A FOOTE BROS. DRIVE 


FOR ANY POWER TRANSMISSION NEED 


Any require <n: fe- , ower transmission equip- 
ment can be met from -oote Bros. complete line 
of enclosed gear drives 

Nearly a century of engineering and manu- 
facturing experience is back of these drives. 
Three large plants coatain the newest in gear 
cutting equipment. New techniques in manu- 
facture—better control of materials—improved 
manufacturing methods—all assure superior 
enclosed gear drives. Mail the coupon below 
for bulletins in which you are interested. 


VERTICAL DRIVES 


HYGRADE 


A quolity line of heavy-duty drives, 
incorporating precision worm gearing 
that assures high efficiency and load- 
carrying capacity. Vertical output shaft 
moy extend upward, downwerd or 
both. Ratios from 4% to 1 up te 
4,108 to 1. Capacity up to 260 horse- 
power. Write for Bulletin HGA. 


LINE-O-POWER 


Economical in original cost and opera- 
tion, these drives incorporate Duti-Rated 
Geors which heave file-hard tooth 
services and ductile cores, assuring 
long life. Compact in design. Available 
in double or triple reductions, with 
ratios from 5 to 1 up to 238 to 1 and 
capacity range from | up to 200 horse- 
power. Write for Bulletin LPB. 


HORIZONTAL DRIVES 





HYTOP 


Similar in design to the Hygrade Ver- 
tical Drives, but with wider, low-speed 
bearing span to accommodate long, 
unsupported vertical output shaft ex- 
tensions. Vertical output shoft may 
extend upword, downward or both. 
Write for Bulletin HGA. 


HYGRADE 


High quality, heavy duty, enclosed 
worm georing that assures high effi- 
ciency and load-carrying capacity 
Available in a wide range of types to 
meet any need. Ratios from 4\% to 1 
vp to 4,108 to 1. Capacity up to 260 
horsepower. Write for Bulletin HGA. 





MAXI-POWER 


Heavy-duty helical geor drives. Avail- 
able in single reduction units, ratios 
up to 9.91 to 1; capacities up to 1,550 
horsepower; double-reduction units, 
ratios from 9.32 up te 71 to |, capac- 
ities to 1100 horsepower; triple reduc- 
tion units, ratios from 79 up to 360 
to 1, capacities up to 420 horsepower. 
Write for Bulletin MPB 





WORM-HELICAL 


These drives are admirably suited to 
applications which require horizontal 
input and vertical output: shafts for 
heavy-duty service. Available in ratios 
from approximately 30 to 250 to 1 
and a capacity range up to 120 horse- 
power. Write for information. 





FOOTE BROS.-LOUIS ALLIS Gearmotors 


A compact line of gearmotors in 17 
sizes in single, double and triple 
reductions, incorporating Duti-Rated 
Gears thet assure long weor life and 
maximum load-carrying capacity. Units 
use Lovis Allis high quality motors— 
available in a wide range of enclo- 
sures to meet any condition. Write for 
Bulletin GMA. 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 


Pleace send me the bulletins checked below 


4 Horizontal Hygrade 
FOOTE BROS. GEAR AND MACHINE CORPORATION J Cine SOA a 
4545 South Western Boulevard, Chicago 9, Illinois ' 


-QDTESBROS wn 


Bulletin MPB Maxi-Power 
Bulletin GMA Foote Bros.-Louis Allis Gearmotors 
Lourer "Beller Power Tnarkgeniooion Through Gollor Boa Through Cotter 


Name Position 
Company 
Address 


ea w% 


City 


INLERIN 








The only 
miniature 
snap switch 


Illustrated: Model BP Single-pole, double throw 15 A., 125 V. A-C 


where size and high rating 
come to terms with cost 


Here's a new ally for the design engineer in his effort to keep 
quality high and cost low. TYNISWiTcH fits in the smallest 
places, yet handles the load of switches much larger and 
more expensive. Thorough laboratory tests have proven its 
dependability and durability at high operating speeds and 
over millions of cycles. 


In its simplified construction, TYNISWITCH introduces new 
principles of switch design that cut costs. High force-to- 
inertia-ratio spring blade inhibits mechanical resonance, en- 
ables high switching rate with positive bounceless closure. 
All these and other features add up to efficient switching 


at low cost. 


engineers are fully qualified to work with you 


on the economical development of your special application 


* switches. Write for engineering design sheets. 
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New Du Pont 


TEFLON 


TRADE MARK 


Polytetrafluoroethylene Coated Glass Fabrics, Tapes and Laminates 


ERE ARE amazingly versatile prod 
H ucts made from woven glass fabrics 
coated with polytetrafluoroethylene for 
such applications as 
ELECTRICAL —in electronic equipment 
motor and generator insulation, trans 
formers and coils, cables, other elec 
trical uses, they provide insulation meet 
ing Class H requirements. May be used 
continuously at 200°C. (392°F.), or for 
short periods at 250°C. (482°F.) or 
slightly higher.Creasing parallel to fibers 
or diagonally does not result in loss 

»f ood electrical properties. ‘“Teflon’ 
Coated Glass Fabrics do not show em- 
brittlement or cracking when sharply 
creased, at temperatures as low as -30°F 
Where sharp creasing is not involved, 
flexibility is maintained even at -100°F 
Extremely low loss characteristics make 
them especially valuable in radar and 
electronic equipment. The laminates 
possessexceptionally high arc resistance 
And the “Teflon” products have good 
dielectric strength, iow dielectric con- 
stant, and negligible water absorption 
CHEMICAL — ‘“T eflon’’ Coated Glass Fab- 
rics, Tapes and Laminates have out 
standing solvent and chemical resist- 
ance. “Teflon” is unaffected by all 
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known chemical agents, excepting mol 
ten alkali metals, and under special con 
ditions fluorine and chlorine trifluoride 
Typical use: conveyor belts where hot 
corrosive salts and other materials must 
be moved quickly and safely 


RELEASE FROM STICKING — The surface of 
any ‘Teflon’? Coated Glass Fabric or 
Laminate exhibits remarkable anti-ad 
hesive and anti-friction qualities. In 
general, sticky, resinous or moist ma 
terials do not readily adhere, eliminat 
ing the need for blocking or lubricating 
release agents. Typical uses: heat seal 
ing machines and conveyor belts for use 
in baking, candy and food industries 
where sanitation and easy release of 
fragiie commodities are important 


You can now obtain ““Teflon”’ Coated 


E. I. du Pont de Nemours & Co. (Inc 


Glass Fabrics, Tapes and Laminates in 
limited quantities for experimental pur 
poses and field tests. A standard line of 
single-ply materials and of laminates is 
available. For additiona! information, 
fill out and mail the coupon below 


*“TEPLON” is Du Pont's trade mark for its poly 
tetrafluorocethylene and its products containing 
polytetrafluoroethylene, including among others 

finishes, primers, enamels, intermediate enamels 
wire enamels, coated glass fabrics. tapes. lam 


nates, et« 


<6 us mat orf 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Fabrics Division, Empire State Bldg., New York 1, N. Y 


Please send me more data on 


Name 


Address___ 





“Teflon” 


Coated Glass Fabrics 


we) 








ROD ENDS 


Special Applications 


e 
=> 








ANOTHER ADAPTATION OF THE UNIBAL PRINCIPLE 


A single ball revolving in spherical bronze bearing inserts 
provides a larger bearing surface so that maximum radial 
and thrust loads can be carried. The ball is bored and 
honed to fit the shaft which passes through it. This is the 
Heim Unibal principle. 


In the production of the Sterling “Speed-Trol” Vertical 
Mounted motor, Sterling Electric Motors, Inc., Los Angeies, 
Cal., chose HEIM bearings mounted in a double end off- 
set link with an outer member of carbon steel, bronze 
bearing inserts, and a ball made from SAE 52100 steel 
heat treated. 


The Internal construction of the Sterling “Speed-Trol” 
motor and a completed motor are illustrated here. 


Whether your linkage mechanism calls for a straight rod 
end, either male or female type, or a special adaptation 





for your particular production design, HEIM will be glad 
to work with your engineering department in creating a 
better rod end construction. 


, a a — 
/ PLEASE WRITE FOR / 
‘ COMPLETE CATALOG if 
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ALUMIN 


LOWISVILLE 1, KY. 


_ Prey s-otola__ 


REPORTER 
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REYNOLDS FIRST PIG POURED 10 YEARS AGO 





Integrally Stiffened Skin 
Developed for Airplanes | 

The increased pressures encountered by high 
speed, high altitude aircraft created new de- 
sign problems. One difficulty is to get adequate 
skin the 
dead-load to pay-load weight ratio. Even alu- 
minum alloys that have the strength of steel 
do not provide the answer. 


reinforcement without increasing 


Experiments show that closely spaced T 
sections give the needed “beefing”. However, 
to include them as separate structurals adds 
a weight penalty and labor costs for riveting 
mount. Milling out a thick aluminum plate to 
leave only a thin sheet and its reinforcing 
ribs is another approach. This meets weight 
but is and 
machining time. It is also impractical from a 
mass production standpoint. 


requirements costly in material 


Stiffened skir as it is extruded 


Presented with this problem by the Army 
Air Forces, Reynolds Metals Company devel- 
oped a method of extruding ready-ribbed | 
aluminum skins, without loss of metal or ex: | 
A hot billet of 


inum is fed into the maw of a gigantic 





cessive labor requirements 
alur 
press at the company’s Phoenix, Arizona plant 
and is extruded by a powerful hydraulic ram, | 
through a specially designed die. The alumi- 
num appears in the form of a long tube with 
T-shaped ribs on the outside. When cooled 
this tubing is cut to desired lengths, then slit, 
straightened and stretched to produce a flat 
sheet with integral reinforcement on one side. 
Assembly and rivets are eliminated. 


150 Million Pounds of 


lew Capacity Now Under Way 


Just ten years ago, on May 18, 1941, the first Reynolds Aluminum pig was 


poured at Listerhill, Alabama. Since then the company has expanded rapidly 


and today has an annual capacity of over 500,000,000 pounds. This includes 


50 million pounds of increased production during late 1950 and early 1951 at 


existing plants in Arkansas and Oregon. New construction now under way at 


Corpus Christi, Texas will increase Reynolds present capacity by another 


150,000,000 pounds. The ever-growing organization now consists of 24 plants 


strategically located across the country, and 
employs over 18,000 people. 


Pouring first aluminum at Listerhill, Ala. 


R. S. Reynolds’ conviction of the great need 
for aluminum in this country was the founda- 
tion upon which plans for production were 
built in 1940. In effecting these plans the 
whole pattern of the aluminum industry was 
changed. For within a single year Reynolds in- 
creased the nation’s prewar aluminum produc- 
tion rate by 50%. This, before Pearl Harbor! 
And the additional output played a vital role 


| in providing the aluminum which was so badly 


| production in 194] 


Ribbed side of sheet after strarghtening 


Present extrusion limit stiffened 


skin widths to 28 inches. Larger presses are 


presses 


being planned to provide the same range of 
sizes now common for regular rolled sheets, 
and possibly larger. 

“Designing with Aluminum Extrusions” is 
reference book that can 
help you make a better product at lower costs 
This book is free when requested on your 
business letterhead. Write to Reynolds Metals 
Company, 2576 South Third Street, Louis- 
ville 1, Kentucky. 


a 132 page, 6” x 9 


needed during the 1941-45 war period. The 

conviction which started Reynolds Aluminum 

a need for U.S. prepared- 
ness—has been constantly maintained. 

Today, the Reynoids 

Metals Cempany is 

constantly endeavor- 

ing to and 

expand production 

facilities so that acon- 

tinuing and adequate 

supply will be avail- 


improve 


able for American 
defense and industry 
Bauxite deposits in 
the Caribbeans, the 
largest in the world, 


R.S. Reynolds, Sr. are now being devel- 


oped by Reynolds to assure a nearby source 
of raw material for many generations. These, 
plus constant research to improve aluminum 
production methods will enable the company 
to keep pace with the constantly increasing de- 
mand tor aluminum 

The introduction of a new 
1941 has contributed greatly 
to the industrial growth of America. It created 


primary alumi 


num source in 
competition which stimulated the use of light- 
weight metal in the past ten years. It also pro- 
vided a greater supply. Reynolds, alone, has 
shipped well over 3 billion pounds of alumi- 
num to customers in this period. With an in- 
creased supply to rely on, industry has devel- 
oped many new aluminum uses and applica- 
tions. They can be seen today from highways 
to skyways, boats to buildings, in thousands 
of products used daily throughout the world 


Aluminum Industry Expands 


Although today’s mobilization 


vast amounts of material, the 


requires 
Aluminum In 
dustry is adding to its facilities so that there 
will be a larger supply for all needs. Reynolds 
part in this expansion is clearly illustrated in 
the accompanying chart. The chart also shows 
the rapid production growth of the company 
from 1941 to 1950 

For a word and picture story on aluminum 
production and advantages, 
page book, “The A. B. C.’s Aluminum.” 
Sent free, together with a complete index of 
Reynolds 
literature, when requested on your business 
letterhead. Write to Reynolds Metals Com- 
pany, 2576 South Third St., Louisville 1, Ky 


write for the 96 


Aluminum design and fabrication 


t+ 4 


~ “ 1 — oe 


650,000,000 pound capacity in 1952 
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Fans Within Fans— 
A New Development 


Many manufacturers have improved the 
efficiency of their motor powered fans by 


adopting lightweight aluminum fan blades | 


and hubs. When the Mathes Company of Fort 
Worth, Texas, consistently applied modern de- 
sign ideas to aluminum, they came up with 
still further improvement. 


The streamlined Mathes fan 


Fabrication of the Mathes Fan is as far from 
the conventional as is its unique design. The 
aluminum fan blades are blanked out and 
formed. They are then set in precise position 
in a die-casting mold. The entire hub is die- 


cast around the blades so they become an in- 


tegral part of the hub and in perfect align- | 
ment. Obviously, this cuts down assembly | 


time and cost. Balancing is reduced to an ab- 
solute minimum. 


Note internal hub design 


The Mathes Company's efforts have resulted 
in a fan that keeps its motor cool. It is built 
with a conical nose section which clears the 
fan hub and leaves an open section between 
the two parts. In the nose is an interior fan 
which directs 2 «seam of air over the motor, 
keeping it cool for efficient operation at 4 
When a 4 hp 
motor is used the power of a 4 hp unit is ob- 


over the rated horsepower. 


tained, without overheating or undue wear 
on the motor, Although operating costs are 
% hp, the 
size and weight of the motor are less. Alumi- 
num fan blades and hub also save weight. 


practically the same as for a full ! 


There are opportunities continually arising 
where new designs and new ideas in aluminum 
fabrication can mean great advancements in 
the sale and popularity of some product you 
may be making. 

The 12-page Product Design catalog, pub- 
lished by Reynolds, gives condensed informa- 
tion on fabrication, finishes, mill sizes and engi- 
neering tables for aluminum. Write Reynolds 
Metals Company, 2576 South Third 
Louisville 1, Kentucky for your copy today 


Mreet, 








Aluminum foil used as Grade A wrap 


aA 
Foil-on-kraft bag with vinyl heat-seal coating 


Plain Aluminum Foil Ke-enlists for Defense 


Today, with the rapid increase in defense 


production, large quantities of Reynolds plain | 
aluminum foil are going “back into uniform”, | 


much of it for the protection of packaged parts. 

It is particularly effective as a Grade A 
initial wrap and was used to great advantage 
during World War II for the protection of 
surgical instruments. The present heavy de- 
mand is for both military and essential defense 
uses. This protective wrap seals vital parts 
against corrosive effects of the most severe 
climates around the world, from Arctic freeze 
to humid penetration of the Tropics. Plain 


aluminum foil is approved under “Spec. JAN- | 





Unique Aluminum Service 
Offers 30% Scrap Savings 


Many manufacturers Slash ng 
solving production problems through the use 
of Reynolds Aluminum Fabricating Service. 
This service, which provides complete facil- 
ities for any desired aluminum blank or fin- 
ished part, offers an average 30% scrap saving. 


are costs, 


Reynolds pioneered the service of shipping | 


parts instead ef sheet during World War II. 
This made aluminum scrap available for im- 
mediate re-use, without tying up valuable 
transportation in the two-way hauling of un- 
usable metal. Today, Reynolds is again sup- 
plying blanks and parts in this more efficient 
and economical way to expedite defense or- 
ders. Reynolds plants have round-the-clock 
guard systems required for such restricted 
military production. 


One of Reynolds fabricating plants 


Included in Reynolds fabricating facilities 
are over 100 presses — mechanicals ranging 
from 5 to 1700 tons and hydraulics from 50 to 
5000 tons. There is also a fully complementing 
line of equipment for shearing, forming, spin- 
ning, tube bending, roll forming, roll shaping, 
riveting, welding and finishing, to assure a 
steady flow of parts in quantities to meet every 
requirement 

A committee of aluminum design and fabri- 
cating specialists reviews each production item 
to determine if improvements or lower costs 


can be effected. The same staff also works with 


B-148 Barrier, aluminum foil as a Grade A 
grease-proof barrier.” 

Aluminum foil is wax-free and grease-proof 
on both sides. Either side can be used next to 
the packaged part. When properly used, it 
forms a positive moisture-vapor barrier which 
prevents any preservative greases from drying 
or hardening. It does not become weakened 
when wet, or is it affected by long exposure 
to dry air or extreme temperature changes. 

Aluminum foil offers maximum conformity 
to any shaped object. This feature eliminates 
the necessity of taping or tying which saves 
time in packaging and, in some cases, con- 
| siderable material. 

The use of plain aluminum foil is simple. 

After cleaning and preserving, the part is 
| wrapped in the proper gauge of foil. It is 
then packaged according to approved methods 
| described in “Spec. JAN-P-116 Preservation, 
| Methods of.” 

At the present time, grease-proof aluminum 
foil for parts packaging is available for de- 
fense orders. For further details and informa- 
tion on its application to particular products 

| according to government specifications, call 
the Reynolds office listed under “Aluminum” 
in your classified telephone directory, or write 
to Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 


Reynolds Wrep is now 
“oll out” fer defense 


Return Flight Guerenteed| 





manufacturers’ engineering departments to 
assure maximum benefits from aluminum in 
the design or re-design of their products. 





1700 ton mechanical press 


For complete information on how to avoid 
hidden costs in your parts production, call 
the Reynolds office listed under “Aluminum” 
in classified telephone directories. Or write 
to Reynolds Metals Company, 2065 South 
Ninth Street, Louisville 1, Kentucky. 











COVER REMOVED to chow tandem belt of 


Worthington aLisPKeD paIve. 


Two Belts Take Up 
Less Room Than One! 


CROSS-SECTIONAL views of Worthington ALLSPEED MOTOR DRIVE. 


New variable speed drive 
gives wider speed variation in limited space 


And belt replacement is reduced, too! 


Those are two of the reasons why 
the new Worthington ALLSPEED DRIVE 
is your best specification for variable 
speed control. 


The “tandem-belt™ design gives a 
reater range of instantaneous, step- 
- variations than the single belt 
used in other variable speed drives. 
And it permits using a narrower belt 


WORTHINGTON 


THE GOOD RIGHT 


POWER TRANSMISSION: 
sheeves, V-belts, veriable speed drives 


PUMPS: 


—_ 
RATS 


than other drives—this means less 
wear from flexing and compression, 
longer life. 


Other advantages: Easy belt re- 
placement—don't have to dismantle 
the unit + Automatic positive belt 
tensioning « All wearing parts bronze- 
bushed « All ball bearings shielded 
and life-lubricated + In-line input 
and output shafts » Can be run in 
either direction. 


= = 
ANAM 


HAND OF INDUSTRY 


Al COMPRESSORS: 


MODELS TO SUIT YOUR DESIGN 


Six sizes from 1-15 hp; up to 16-1 
range of variation. 

Covered or skeleton models — or sup- 
plied less any parts, such as without 
shifting parts for attachment to your 
shifting mechanism. 

With or without built-in motor— 
standard Nema Frame | 750 rpm motor. 

Upright or horizontal frame. 

Extended control yoke available. 

Send coupon for Worthington All- 
speed Drive bulletins AS -1600-B3 and 
AS-1600-B4. Worthington Pump and 
Machinery Corporation, Worthington 
Allspeed Drive Division, Holyoke, 
Maasachusetts. 


Worthington Pump and Machinery 
Corporation 


Worthington Allspeed Drive Division 
Holyoke, Massachusetts 


Please send bulletins AS-1600-B3 and AS- 
1600-B4 on Worthington Allspeed Drive. 
Name 
Company 


Address 


erties -- anewepppsies 


Lee eee e a= 


Loassaasseeosenane 
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This door is 
ALWAYS open . 

















bint in your struggling with a tubing problem 


er so readily here in Customer Engineering Service. 


vast experience of more than three decades of 
aking is represented within this department. 


or you to draw on without cost. 


use tube is immobile when installed, don't dismiss it 
eds no more consideration than that. In its diverse forms 


it can serve you efficiently or inefficiently. 





b think about the specifications of your tube requirements is before 
ou moke your installations—before you encounter difficulties — 
hn be sure that the product you are building—that 
aigin or fabricated tube—will function in the highest degree of efficiency. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Manufacturers of seamless non-ferrous tubing 


1415 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


PLANTS IN* DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York City 16, N. Y. 
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Cork-and-rubber gaskets to meet military needs 


Here are some of the questions design engineers ask 
when faced with the problem of choosing cork-and-rubber 


gasketing materials for military applications 


Do Armstrong’s Cork-and-Rubber Compositions meet 
government s pec ifications 7 

Yes. There are two classes in MIL-G-6183 (formerly 
AN-G-32) covering cork-and-rubber gasket materials, each 
with three grades. There is an Armstrong Composition 
designed to meet each of the six grace s 


What about new cork-and-rubber materials for military 
equipment for which no suitable material is known? 
Armstrong s Resear h Laboratories are ready to develop 
new cork-and-rubber materials to meet specific military 
requirements. Discuss your needs with your Armstrong 


representative . . . or write. 


In what forms are cork-and-rubber gasket materials 
available? 

Armstrong's Cork-and-Rubber is supplied in sheets 
ribbons, adhesive-backed tape (made to meet MIL-T-6841 
formerly AN-T-84), and in either lathe-cut or die-cut 
shapes 
H hat basi« polymers are available im cork-and rubher 
com positions, and how does the fluids resistance of each 
compare with the corresponding straight rubber? 

Neoprene, Thiokol, Buna N, and Buna 
available in Armstrong's Cork-and-Rubbe1 


rubbers are 
Compositions. 
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Neoprene, Buna S, and Buna N are available in sponged 
cork-and-rubber materials. The fluids resistance of cork 
and-rubber compositions is comparable to straight rubber 


compounds of corresponding polymers 


Does irmstrong have facilities for té sting applications 
where cork-and rubber is recommende d? 

Yes. The laboratories at Armstrong are completely 
equipped for testing 


{re these materials the same as those used in civilian 
equipment © 

Yes. In the drawing above, for example, one of Arm- 
strong’s Cork-and-Rubber Compositions provides a weath- 
ertight seal on a stamped signal lamp housing. It conforms 
to the surface irregularities in both flange and lens and 
cushions the lens against breakage. In addition, cork-and 
rubber has good resistance to tatigue and little tendency to 
stick to flanges. This means tight resealing when broken 
lenses or burned-out bulbs are replaced 


For further information on cork-and-rubber compositions 
and gasket selection, call your Armstrong representative 
or refer to Armstrong's Gasket Materials manual in Sweet's 
file for product designers. For a personal copy of 


this manual, write Armstrong Cork Co.. Gaskets yay 
and Packings Dept., 7105 Arch St., Lancaster, Pa 


ARMSTRONG’S Gasket Materials 





Katon 
Permanent Mold 
Gray lron_.__ 
Castings a 





























HYDRAULIC 
APPLICATIONS 


Free machinability 

Dense, homogeneous structure 

Freedom from leakage under pressure 

Machines to high, mirror-like finish 

Properly annealed ; no growth or distortion after machining 





EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


& PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets » Hydraulic Valve Lifters ¢ Valve Seat Inserts » Jet 
Engine Parts e Rotor Pumps « Motor Truck Axles « Permanent Mold Gray Iron Castings « Heater-Defroster Units » Snap Rings 
Springtites ¢ Spring Washers « Cold Drawn Steel « Stampings « Leaf and Coil Springs» Dynamatic Drives, Brakes, Dynamometers 
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BRIDGEPORT BRASS COMPANY 


_Copprr ALLOY BULLETIN 











BRass 
. 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. 


IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Waveguide tubing which can be accurately 


bronze. Flanges are silver soldered to tubing. Courtesy Carl W. Schutter Mfg. Co 


bent and twisted due to the ductility 


of commercial 
Lindenhurst, N 


Copper-Base Alloys Prove Value 
In Growing Field of Microwaves 


The of 
coaxial and waveguide components in 


eiectrical characteristics 
microwave transmission lines are 
dependent on the precise physical di 
mensions as on the conductivity of 
the mate:ials used. The greater the 
conductivity of the materials the more 
efficient the lines become. 
Copper-base alloys are widely used 


as 


because of their good workability, ma 
chinability, conductivity and the ease 
with which they may be joined through 
either brazing, welding or soft or hard 
soldering 


Corrosion Resistance Important 


Two other of these 
alloys are also important to this type 
of work: Corrosion resistance and the 
fine manner in which they take a plate 
and hold it without flaking or peeling. 

Since microwaves travel along the 
surface 
even a minor degree would seriously 
impair the conductivity of the com- 
ponent 

Silver and copper plates are often 
used to improve the conductivity. Here 


characteristics 


of a conductor, corrosion of 
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again electrical characteristics would 
be impaired by a break in the plated 
surface. Since internal plating is in 
volved, many difficulties experienced in 
plating of other metals are eliminated 
In wave guide tubing, commercial 
(90°% copper, 10°% zinc) is 
used on the larger sizes. High elec- 
trical conductivity is sacrificed for 
greater strength and rigidity. Oxygen- 
free copper, with a conductivity of 
102, compared to 44 for 
commercial bronze, is be 
ing proposed the 
smaller tubing in work 


bronze 


for 


of higher frequency 


Lead Aids Machining 


When machining is in 
volved on flanges 
many types of cavities, 
leaded commercial 
bronze (89.5 copper, 2% 
lead, 8.5°% zinc) is the 
choice. In this alloy 2 
points are lost in the elec- 
trical conductivity com- 
pared to commercial 


and 


operations 


alling 


Courtesy Carl W. Schutter Mig. Co 


bronze but the lead increases the ma 
chinability to a point only 20°% less 
than free machining brass rod of 100% 

Not only are accurate dimensions 
required on these flanges but smooth 
surfaces are necessary. These would 
be very hard to obtain unless lead were 
present to help machinability 

Since coaxial connectors are ma- 
chined from bar stock and then silver 
plated to bring up their conductivity 
and ability to withstand 
free turning brass rod (61% copper, 
3.4% 35.6% is the 
choice in most cases. This rod has the 
highest machinability rating of all the 
copper-base alloys 


corrosion, 


lead and zinc) 


Phosphor Bronze Used 


Phosphor bronze, in both wire and 
strip form, is used for terminal pins 
and jacks and for other spring applica- 
tions due to its fatigue resistance to 
repeated flexings as well as its high 
tensile strength 

In the manufacture of rigid coaxial 
lines both tough pitch and oxygen-free 
copper tube or strip (formed into a 
tube) are generally used. Both the high 
conductivity of these coppers as well 
as their ability to withstand corrosion 
under many corrosive conditions make 
them invaluable to this application 

The copper alloys are also used 
for sockets, pins, shields, conductors, 
springs, screws, rivets and many other 
parts found electronic devices. 

For on the of 
copper or copper alloys for your prod- 
uct, write either to Bridgeport's near- 
est district office or to our Laboratory 


in 


information choice 


Machined flanges made from leaded commercial bronze showing 


for irilling, tapping and broeching 


Lindenhurst, N 6636 


turning 


sy 





< 


‘ 


We'll help you design 





a better spring 


@ Maybe the performance characteristics can be improved. 

Maybe the size can be cut, or installation simplified. 
Maybe you're using a steel that’s all too good for the job 

the spring has to do. That could put your costs 

way out of line—and waste precious alloys. 








NU 


i 


If you want to be sure that you’re getting the most out 
of the springs you use, submit your blueprint or sketch 


to our spring engineers. These crack designers have worked 
with countless manufacturers to produce springs to a 
specified performance, configuration, size, corrosion resist- 
ance or price. They’ve picked up a wealth of experience 
that can be put to work for you—if you say the word. 


— 





AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO + COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN () SPRINGS 
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A message from Monsanto Plastics 


To the men who are again expected 


to perform production miracles... 





We wouldn’t attempt to detail the many cur- 
rent design and production problems that you 
somehow must find a way around or over. 

But we do know this: it’s almo:t inevitable 
that someone in your company will sooner or 
later come up with the question: “What about 
plastics?” 

It's a good question 

The chances are that plastics can lend you a 
helping hand. They’re versatile, certainly, with 
a wide range of physical properties and perform- 
ance characteristics. They’re ideal for quantity 
production of precision parts, by compression, 
injection, extrusion or fabricating methods. They 
require a minimun of finishing. 

But there are several things to consider 
before you plan to apply plastics to your pro- 
duction and design problems. 


Things to consider 


First, remember that many plastics are al- 
ready in short supply—and are likely to remain 
short, in spite of the efforts of Monsanto and 
other material producers to expand output. Far 
from being “substitutes,” plastics today are 


esential materials in their own right, and of 
increasing importance to defense industry. 

Remennber, too, that plastics can’t do every 
job. What is a sound application for one plastic 
may be a poor one for another. But... used 
wisely, in the countless applications where they 
do fit... plastics can help speed and improve 
the nation’s output of essential goods. 


The Technical Council 

We have here at Springfield a panel of ten 
specialists in different plastics fields—the 
Monsanto Plastics Technical Council—which is 
set up to study your particular production and 
design problems and make recommendations. 
We have, too, a wealth of information about 
plastics molders and fabricators all over the 
country. For assistance of the Technical Council 
... for information on competent molders or 
fabricators in your own area...and for data on 
Monsanto’s “family” of plastics materials, I sug- 
gest you write direct to me. 

No matter how small your plastics problems, 
or how big, drop me a line. I'll see that your 
letter gets immediate attention. 

Sincerely, , Ya 
Rem A baru hl 
‘/ James R. Turnbull 
General Sales Manager 


MONSANTO CHEMICAL COMPANY, Plastics Division, Springfield 2, Mass. 





Planes fly .. . 


Ships sail. . . 


Motors run... 


. . . with PLASTICS serving in vital spots. Most modern of materials, plastics 
serve the nation’s defense in countless, all-important ways. USE THEM WISELY! 








NiOwnvus “amily of plastics 
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SERVING INDUSTRY WHICH SERVES MANKIND 
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/s this clue to quali 
On your producr? 





Can vou find the clue 


ality 
d 


MM marks the spot 


)es'a PHILLIPS SCREW 





BY USING PHILLIPS SCREWS on your product, you prove on sight 
that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head uf every Phillips Screw. It is the mark of extra quality. 


These screws — wood, machine or tapping add _ structural 
strength, set up tighter, resist the loosening effect of vibration. They 
THIS are speedier —and cost saving because they save time, work, money. 

as mm gd They start faster, eliminate driver skids, damaged parts, split screw 


is part of 
current compaign heads. They make good workers out of green help — fast! 


: wae at the 

4 million readers ° 7h . . . 

of The SATURDAY Be sure to include Phillips Cross-Recessed-Head Screws in your 
EVENING POST. 








specifications. 


marks the spot... the mark of extra quality 


AMERICAN SCREW CO. ~ THE BLAKE @ JOHNSON CO. * CAMCAR SCREW & MFG. CORP 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO * €LCO TOOL & SCREW CORP 
GREAT LAKES SCREW CORP. * THE M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-BEECH CORP 


FASTENERS oF "wwe « - AND or Tr # FU TURE 
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JNIQUE HOLTZER-CABOT PRODUCT 


[his adjustable motor satisfies a long-felt need. It converts AC 

electrical energy directly to mechanical energy, without use of tubes 

or other converting equipment. And its advanced design combines many 

other features. For example — 

« standard controller provides 12 speeds with approximate 7 to 1 range, for instance, 
3500 RPM to 500 RPM 
dial control gives smooth, instant change-over from one speed to another 
each speed setting remains constant regardless of variations in load 


maximum torque for starting under load and for rapid acceleration 
compact— no auxiliary equipment required — ideal for use as a built-in unit 


o 
— 
instant starting at desired speed—no warm-up period, no lag 
— 
a 
<a 


can be mounted for either loca! or remote control 


e economical —the lowest-price motor unit of its kind, and easy to maintain 


This new multi-speed motor is made for AC, single phase, 115 or 230 
volts. It is suitable for any application where an adjustable-speed DC 
motor is used, and has an additional advantage — the starting and maximum 
torques increase rapidly at high speeds. This motor can be built to 
operate at speeds as high as 8000 RPM. (A single-speed model with the 
same characteristics is also available.) The fact that the RBA or RWA 
motor has a service-life comparable to that of a DC motor opens up 


many new and important application possibilities. 


Holtzer-Cabot builds precision 
motors in a variety of types, rang- 
ing from the small instrument sizes 
up to heavy duty 1'» horsepower 
units. They meet demanding speci 
fications for such varied applica- 
tions as office and recording 
machinery, machine tools, fans, 
pumps, hoists, blower units, farm 
equipment, etc, 





Into each Holtzer-Cabot motor goes 
the same engineering skill and 
manufacturing excellence that 
through the years have made 
Holtzer-Cabot the standard of high 
quality in motors. Write today tor 
expert assistance in solving your 
motor problems. 


HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO INC. 


BOSTON 19, MASSACHUSETTS 


Manufacturers of fine electrical apparatus since 1875 
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TOP MANAGEMENT-— Boards of Directors, Presidents and 
Treasurers are guardians of company pocketbooks and pro- 
tectors of the stockholders’ interests. It’s their job to shave 
production costs and boost net prohts wherever possible. 
Choosing the right fasteners for all fabrication and 
assembly jobs can contribute much toward greater eff- 


ciency, and cash savings on the production line 


sop efficiency jn Sactener selecie® 


PRODUCTION MAN Spee dar d effic wency 
line is of prumary iunpor- 
tance to the Production Man. There can 


be no time-wasting fumbling, heads must 


” the produc fion 


not shear or ream under power driver 
lorque, jastener fit must be uniform. The 
product on ] ‘ is the final lest of true 


fastener worth 





DESIGNER—The Designer makes the original 
recommendations on fasteners. A full knowl- 
edge of the types of fasteners available, and, 
the jobs they are engineered to do, is essen- 
tial. Lamson & Sessions will be happy to 
send information of this kind on request. 


PURCHASING AGENT—The Purchasing 
Agent has the choice of sources for speci- 
fied fasteners. The first thought of thou- 
sands of smart “P.A.’s” is Lamson & 
Sessions, the “full line” manufacturer 
where strict Quality Control guarantees 


cde pe ndable fasteners 





ENGINEER—The Engineer is concerned with 
the smooth, efficient mechanical operation 
of the finished product. Fasteners play a 
vital part in his calculations. Tolerances, 
tensile strengths and metal characteristics 
are of interest to him. Lamson & Sessions’ 
“fastener engineers” can supply this infor- 
mation gratis. 


The home of “quality controlled” fasteners 


The LAMSON & SESSIONS Co.. 


Yes. fastener Sé le ction should be eve rvbody’s busi- 
‘6 ” 7 
ness from the top brass aown, Remember, u 


ali ays pays lo pay attention to fasteners ( 


General Offices: 1971 West 85th Street © Cleveland 2, Ohio 


Plants of Cleveland and Kent, Ohio © Birmingham @ Chicago 





MEWs OF 6-5 SILICONE DEVEI os 
G-E SILICONE DEVELOPMENTS WHICH MAY 


How G-E SILICONES 
ARE SAVING ONE USER 


~ ee——St—S 


$137,800 A YEAR: 


failures substantially, and this cut down on 
customer complaints, permitting a further 
annual saving of an estimated $42,000. 


Are you taking full advantage of the cost 
1 Electric 





Here’s an example of the tremendous possi 
bilities for production economies that 
General Electric silicones offer design en 


gineers. These remarkable new materials 


were incorporated into a new design for an 
electric iron. The result? The use of four 
different G-E silicone products in eight spe- 
cific applications is enabling the jron manu- 


facturer to save at an annual rate of $95,800 


saving potentialit! 

silicones? Where can these ama 
rials be used in the design of your product 
or in your manufacturing processes? For 
information, write to Section oO-l, General 


Electric Company, Waterford, New York, 


in production costs. 


Equally important, silicones reduce on your company letterhead. 


d iron 





ae silicone adhesive seals 
iller tube to cap, cover to 
soleplate and the iron tank 











ay convinn rubber acts as 
igh-temperature gask 
valve assembly. opts: 











G-E silicone resin eliminates 
corrosion beneath thermostat 
stops penetration of oil ond 
water into Calrod* unit 








a Dri-Film* water-repel- 
jent seals Calrod heating unit 


Res. U. 8. Pat. OF 
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G-E silicone rubber 
ysed as seal on door of range- 


The manuf acturer 
of this range T& 

uired 3 sealing 

gasket for theoven 

door which would 

not soften OF lose 

resilience at high 
temperatures. So 

G-E silicone rub- 

ber, remarkable for its ability t© with- 
atures up to 550 F, was 


provide resilience eve 
heat generated by the range o 


G-E silicones make possible increased 
welder output with same frame size. 


This welder, with 
conventional in- 
sulation, rated 
at 180 amps-, a 20 
per-cent duty cy- 
cle, and 44 volts. 
With high-temper- 
ature-resistant 
G-E silicone insu- 

jation, the same-sized welder is rated 

5., 50 per-cent duty cycle, 

Wound with class-A 

(instead ot silicone) insulation, it 


would weigh twice as much 





I 
TEMS FOR ENGINEERS 
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Silicone Design Possibilities 
R. O. Saver, Ph.D., Engineering Manoger, 


Silicone Products, 


Silicone product types now commercially available include 
ariety of special products useful not 
put to chemical manufac- 
rincipally methyl 

and their 

umber of other useful 

. some of these are to be anticipated 1m the next few years as the 


resins, oils, rub 
only to ¢4 
mically speakin 
, new to science ‘ 
s with phenyl siloxane 


‘Ss increases. 


ing useful in the design of electrical equipment such as 

motors, generators, capacitors and cable, especially those designed for high temper 
anical equipme designed to use silicone 
jyceability at jow 
ace properties of 
paracteristics. 


ture service. Many other types of mech 
nd seals because of high temperature sta 
e other applications depend on the 
etting, and foam-i 
s permit designs heretofore considered 


silicones, such as their non-adhering, non-W 
Many engineers are finding that silicone 


impractical. 


General Electric Co. 














Mallory 
Jacks and Plugs 


for exacting 


'" oe 
a specifications 


The precision and dependability of the 
Mallory line of jacks and plugs are the result 
of a unique combination of research facili- 


ties and production skill. 


Specialized experience in the related fields 
of metallurgy, electrical contacts and elec- 


1. Long Frame Jacks—Thr ushing ng take tronics qualified Mallory to work in close 

up dept but little | el pace 1 " ‘ . 

mounted horizontally to the frame in riety of spring cooperation with the Armed Services Electro 

combinations . 5 

7 Standards Agency since its inception. Mal- 

2. XP Long Frame Jacks—? 

Mour , ‘ my hed | i t 
pose as the Mal 


spe il frame 


lory jacks and plugs meet a wide variety of 
} 
application requirements and include a 


number of military types complying with 


JAN specifications. 


3. Junior Jacks 
to panel, th re 
with the frame 
k extend 
Jacks (Signal Corps Type) — Thre ing Mallory jacks and plugs are available for 
ee your most exacting needs. Qualified engi- 
mportant. Built 
neering service and technical data are avail- 
5. “Grounding” Jacks No. GJ-1—Threaded bushing. Used 
in militar . fit r ne | while refueling able on request. 


Television Tuners, Special Switches, Controls and Resistors 





SERVING INDUSTRY WITH 


Electromechanical Products 
P. R. MALLORY & co. Inc. Resistors Switches 
Tt) Tuners } ibrators 

Electrochemical Products 

Capaciters Rectifiers 


Mercury Dry Batteries 





Metollurgical Products 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA Contacts Special Metals 
h H elding Materials 
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5 WALDES TRUARC RINGS 
ELIMINATE 4 TOOLING OPERATIONS... 
SAVE 22¥%2¢ PER 100 UNITS 


OLD WAY 


Unit requires 4 hex head nuts, 4 wash- 
ers, 4 shoulders, threading of 4 shofts. 
Clearance and end-play specifications 
necesapry..- constant maintenance. 





NEW WAY 


Just 5 Truarc *'E’’ Rings set into pre- 
determined grooves secure parts 
permanently. Assembly is simple, eco- 
nomical. No clearance specifications 
+++MO maintenance! 


5 Waldes Truarc Retaining Rings in one assembly of the 

Dictaphone Time-Master dictating machine brought great 

savings to Dictaphone Corp., Bridgeport, Conn. And this is REDESIGN WITH 5 TRUARC “E" RINGS 
just one of three different applications where Truarc Rings 

cut material, tooling and assembling costs for this product. BRING THESE BIG SAVINGS... 


Redesign with Truarc Rings and you too will cut costs. Assembly time per unit using screws and washers . 24 seconds 
Wherever you use machined shoulders, bolts, snap rings, ee ee 
cotter pins, there's a Waldes Truarc Retaining Ring de- Assembly time per unit using Truarc Rings . . . . 15 seconds 
signed to do a better job of holding parts together. 


® Time saved per unit with Trvarc Rings 9 seconds 

Truarc Rings are precision-engineered ... quick and easy 
to assemble and disassemble. Always circular to give a 
never-failing grip. They can be used over and over again. © Glalasies molatenenes 


© Eliminates skilled labor milling and threading operations 





Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual at- 
tention, without obligation. 

Waldes Truarc Retaining Rings are available for immediate delivery from 
stock, from leading bali bearing distributors throughout the country. 


SEND FOR NEW BULLETINS mam 


@ TOTAL MATERIAL AND LABOR COST SAVINGS PER 100 UNITS . . 22%¢ 


| Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City 1, N. Y 


WALDES | Please send Bulletins 6, 7 and 8—giving engineering 


specifications for all types of Woldes Trvarc Rings. 


‘ ==S Name 
—\ Title 
—’ 
oe eee ate 

J J 


Compony 














Rec vu S&S PAT OFF 


RETAINING RINGS Business Address__— —— 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK City 
WALOES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS 
U.S PAT 2.902 948. 2.420.921 2.411.761 2.487 809 2.487 802 2.491.306 AND OTHER PATS. PERO eee ee ae ae a eae ee 
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keys production i] 
to speed, accuracy 
and economy © 


+ 


CASE HISTORIES FROM 
MT. VERNON FILES 


...keys it from A to Z— from blueprint to 
finished product. For die casting is industry's 
cost-cutting method of producing accurate 
parts for thousands of applications. 


Take the modern typewriter, for example. 
Few machines of comparable size and weight 


Whatever your product, simple or intri 
cate, consult with us. We have up-to-the 
minute facilities for die casting aluminum and 
zinc, and a vast reservoir of experience. It's 
very possible we can key your production to 
increased output and lower unit costs . . . show 
you the way to improved products, too. 


have to “stand the gaff’ so well, but die cast- 
ing supplies important components, with out- 
standing strength-weight ratios, that enable it 
to do a thorough job—and stay on the job 
indefinitely. 


Two such parts are shown here: a top 
plate and a keyboard guard for Smith-Corona 
typewriters, cast from aluminum by Mount 
Vernon. Each is produced instantly, as the die 
closes, complete in every detail—holes, slots, 
notches, pads, channels, studs, ribs, counter 
bores as required. Both have perfect contour 
fit. Only a negligible amount of machining is mt 
necessary. Savings are thus substantial all 
along the line. 


Z82i,, 
1 itt ‘BSSSssee,, 


MT. VERNON 
DIE CASTING CORP. 


VERNON 
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Extra Ruggeaness © id Efficiency 


For Circull Needs 10 HULU psi 


For a quarter of a century, 
wsiy set the pace 
ipment by building more an 
more ruge ficiency and compactness Into 
components for a wide range of needs 


The typical HydrOILic Pumps and Controls 
shown in these pages have provet their ability 
to deliver an extra measure of continuous, heavy- 
duty service Many are built for circuit pressures 
up to 5000 psi yet cost no more than others of 
lower rating 


In addition, HydrOlLic Controls feature space- 
saving compactness that helps simplify cir 

sign, eliminates piping through subplate ™ 

ing, and reduces costs. 


Comparison will prove to you why more and 
more users, year after year, insist on Denison 
HydrOlLic Pumps and Controls for circuit needs 
of every tyPe- 








DENISON High-Pressure CONTROLS 


4-WAY VALVES RELIEF, SEQUENCE AND 
UNLOADING VALVES 


SUBPLATE TYPE (Hand-lever contro! shown) 


S. 


¥4° Threaded Body Type 


Hydraulically balanced, rugged], 
designed valves for all require 
ments to 5000 psi. Piping con 
nects to subplate or panel sys 
tems. Easily removed for main 
tenance without breaking pipe 
seals. Seven standard porting 
combinations, with seven types 
of controls 


Catalog VD-1 


THREADED BODY TYPE (Stem contro! shown) 


For circuit requirements to 2500 

psi. Direct connections to thread 2 

ed ports in valve body. Seven Bs 1,” Flanged 
types of controls, f. manual, me : Body Type 


chanical, hydraulic or electrical 
operation of valve. Seven stand 


ard porting combinations 


Catalog VD-2 


1%" SUBPLATE TYPE 


(Solenoid-operated valve shown) 


Heavy-duty valves for high pressure circuits and large in 14” Subplate Type 


stallations. Cam, solenoid, and hydraulic pilot operated 


valves in this group 
Denison pressure controls feature unusual accuracy 


aa are offered in six wv 
AA r o- ‘ : rugged design. Low differenual between opening an 


—_—, , types, with seven P 


P closing pressures, faster action, amd a pressure range t 
=; 7 standard porting com 
ae sooo psi are 


t a few of their many advantayes 
wNations 


‘ rie Pressure Control Valves are offered im three pressure ranges 
Catalog VD-4 7 to provide even closer control of opening and closing 
pressures. Threaded body types available for direct cor 


nection of piping, where desired. These valves wil 


Ve" SUBPLATE TYPE (Pilot control shown) 


accurately control system pressures up to S000 ps 


Subplate or Panel Mounted Types are als available 
5 size. They are more practical in high pressur 
This group of Denison ° 
tems, because pipe seals are not broken if vals 
HydrOlLic directional con ‘ . 
removed for cleaning or inspection. Pipe connects 
trols offers almost the same 
made directly to the valve subplate 
variety as the larger types il 
lustrated above. They are . : Flange Connection Types. For extremely heavy usage, these 
available in seven standard valves with flange connections are recommended, tu 
porting combinations, with s 4 eliminate actual connection of piping to the valves. In 
various types of operating ‘Ne this case, piping is connected to the flange which bolts 


controls to the valve body 


Catalog VD-3 Catalog VR-2A 


New Solenoid Control Eliminates Spool-Sticking 
Specially Designed for High-Pressure Service and Long Cycling Periods 
A Pilot-Operated, Solenoid-Controlled, 4-Way Valve. This directional control for 
high pressure systems eliminates spool-sticking difficulties during long holding cycles 


or periods of extended usage. Solenoid control operates pilot valving only. System 
pressure used to shift valve spool. Operates smoothly and effciently at all pressures 


and for all types of circuits. 
Catalog VD-1-1 





PUMPS 


400 SERIES—CONSTANT VOLUME 


A small, very compact, and eco 
nomical pump of high efficiency 
for a wide range of circuit needs 
Hydraulically balanced, axial pis 
ton design. Three 
models offer pressure 
capacities to 4000 pst 
1800 rpm, output to 


»S gpm 


Catalog 


600, 700, 800 SERIES—VARIABLE VOLUME 
Compensator Control 


etticier 


es 
bemand 


Three sizes available 


Catalog 
P-4-2 . 


600, 700, 800 SERIES-—-CONSTANT VOLUME 


A series or rugged, heavy 
Juty, high pressure, hig 
pumps f tixed-stroke 
vial piston type, for circutts 
developing up t& SOOO) psi 
Three models (G00 
and BOO series) 
liveri 
rand 


~ Catalog 


pipe 


rective 


600, 700, 800 SERIES—VARIABLE VOLUME 
Handwheel Control v 


he izh pressure, high 
mps for up « 

rvice feature 

lume output 

handwheel control 
regulation of maxi 

and minimum deliv 

ery ts possible for variable 
requirements. Available ir 


three sizes for maximun 


10, 20 and 35 gpm output Catalog P.4-3 


FLUID MOTORS 


<“we,.d (7 1000 SERIES 

o. 7 lit» 

ON \ | r A group of unusually compact 
motors that withstand the constant 
abuse of stops and starts, reversals 
and breaking actions. Operate with 

maximum efficiency in 
any position. 4 hp and 
5 hp models available 
Also supplied with 
geared heads in ratios 
of 3:1, 1:3, IY 9:1 and 
1:14., for a wide 
range of operating 


speeds 


Catalog FM-! 


400 SERIES 


roke axial 

that 

yossesses an unusual 
¥ high torque rating 
of S10 inch-pounds 
Aximum the 
equivalent of about 
24 hp. Produces max 
imum sou0 rpm at 
pressures up to 2500 
pst. Small, compact 


emcient 


p00, 700, 800 SERIES 


Powerfully built high 
torque, axial piston fluid 
motors, of compact de 
sign built in three sizes, 
with torque ratings that 
range up to $585 inch 
pounds or about 160 hp 

yet even the largest is 
only about one foot in 
diameter. For circuits up 
to 5000 psi, they operate 
at maximum speeds of 
2000 to 4000 rpm 


Catalog FM-3 


SURGE DAMPING CONTROL Prevents Destructive Pressure Shock 


Denison’s new Surge Damping Valve eliminates 
shock in high pressure hydraulic systems. The 
unit is easily installed as a standard fitting in 
any hydraulic circuit and does not interfere 
with the circuit's other functions. Proved in 
test setups over many months, it successfully 


Operation of the Surge Damping Valve ap- 
proaches uniform acceleration, assuring smooth, 
shockless action in the circuit, regardless of 
pressure used. The valve adjusts itself auto- 
matically to any working p: , requires only 
a fraction of a second to act, and cannot slow 








ents shock rather than eee absorbing 


prev 
hydraulic surge and consequent 5 down cycle time. No adjustments are necessary. 





PUMPING UNITS 


SMALL SERIES 


These self-contained, vertically mounted pump 
ing units featuring single panel assembly of all 
operating components, are designed for 2 gpm 
to 11 gpm requirements. Available in 15 models 
operating with high efficiency and economy in a 
range cf from 400 to 3000 psi, they are ideal for 
a very wide range of industrial equipment appli 
cations. Reservoirs range from 16 to 35 gallons 
in capacity. Pump, relief valve and electric motor 
drive are all mounted as a unit assembly on the 
reservoir cover, and may be removed together by 
removing only four securing bolts. The base of 
each unit is formed by the oil reservoir, Water 
cooled, thermostatically controlled oil coolers 
are available for installations where the demand 


on the unit is heavy 


Write for Bulletin PU-3 


LARGE SERIES 


* 


The pumping unit above is one of a series of 22 
new high pressure models of this design, for cir- 
cuits developing pressures up to 5000 psi. Fea- 
tures include axial piston pumps for either con 
stant or variable volume operations volume 
capacities of 10, 20 and 35 gpm volume con- 
trol by handwheel, stem, or pressure compensa 
tion. All operating components, including elec 
tric motor, pump, relief valve, gauges and con- 
trols are mounted on the reservoir top. Reservoirs 
have sloping bottoms, for easy draining and 
cleaning. Standard 2-pass heat exchangers, with 
automatic thermostatic control, are available for 
extra heavy or continuous pumping operation A 
vacuum gauge for checking suction conditions 


of the reservoir oil filter is also optional 


Write for Bulletin PU-4 


DENISON 
dnrOll ica 


THE DENISON ENGINEERING CO. 
1166 Dublin Road, Columbus 16, Ohio 


Litho in USA 





Fastener Panel 
recessed in 
Latch 


| 
62 ae engaged 


“= oi by cam 
Rotatin 


g 
cam a 
~— a: 
Wrench 


ROTO-LOCK OPEN ROTO-LOCK CLOSED 


More than a fastener... 
a revolutionary construction principle 


ROTO-LOCK makes butt or right-angle joints quickly 
and securely...simplifies demountable construction 


Roto-Lock, the ingenious Simmons lock- exposed parts when closed. It will fasten 


Proput 


ing device, works with just a twist of a 
wrench...a cam pulls parts together. 
When gaskets are placed between panels, 
Roto-Lock exerts sufficient pressure to 
form a weatherproof, watertight seal. 
Easily installed by unskilled labor in 
any material, this revolutionary Simmons 
Fastener is ideal for any type of demount- 
able construction—from Army shelters or 
temporary hangars to lightweight knock- 
down shipping boxes, desks or tables. Re- 


cessing completely, Roto-Lock leaves no 


Immons 


SPRING -LOCK 
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in misaligned conditions. 

Built of materials highly resistant to 
corrosion and wear, Roto-Lock features 
design simplicity...has no springs or other 
delicate mechanisms affected by severe 
climates. Literature, showing numerous 
Roto-Lock applications and complete de- 
sign specifications, is available to help 
you solve your fastening problems. Write 
for it today ‘ 


SIMMONS FASTENER CORPORATION 


1751 North Broadway, Albony |, New York 


QUICK-LOCK - ROTO-LOCK 
5] 





Stvle E Attachment 


Stvle A Attachment 


How’s your “moving” picture? 





Style D Attachment 


If you’re designing equipment where you must provide 
for material movement, have you considered the flexi- 
bility—economy—efficiency of chains and attachments? 

And, if you have, do you realize the possibilities for 
product improvement, cost reduction in the complete 
Chait: Beit line? 

In the corplete Chain Belt line there is a size and type 
of chain... the right attachment that will exactly fit your 
requirements. If your machine requires exact, split- 
second timing, Baldwin-Rex Roller Chain and one of 


its many standard or special attachments will answer 


your need. If split-second timing is not required and 
low cost is important, perhaps Baldwin-Rex Double 
Pitch Roller Chain or a Rex Cast Chain is the answer. If 
corrosion is a problem, a Rex Z-Metal Cast Chain will 
do the job. 

If your problem involves the handling of cans, bot- 
tles, jars, or small parts and packages, Rex TableTop * 
provides an efficient, economical answer. For heavier 
duty service, Baldwin-Rex Plate Top Chain is an efh- 
cient, low cost mover. 


For extremely heavy load, heavy-duty service, Rex 


Style H Attachment 


Style A Attachment 


Chain Belt comoany 


Style D Attachment 








of MILWAUKEE 


REX CHAIN & TRANSMISSION DIVISION 


Milwaukee 4, Wisconsin 


BALDWIN-DUCKWORTH DIVISION 


Springfield 2, Massachusetts 
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Style F Attachment 
Style F Attachment 


Style G Attachment 


Style K Attachment 


Chabelco Steel Chains offer a wide range of sizes and CHAIN BELT DISTRICT SALES OFFICES 


types with attachments that provide years’ of efficient Atlanta Detroit New York 
carrying service. Birmingham Houston Philadelphia 
Boston Indianapolis Pittsburgh 
Buffalo Jacksonville Portland 
Chicago Kansas City St. Lowvis 
exactly right for your requirements. You'll find their Cincinnati Los Angeles Sen Francisco 


Because the Chain Belt line is complete . . . our Field 


Sales Engineers can recommend the exact chain that is 


: nee ' \ isvill 
highly specialized knowledge valuable to you in onan eaeeqean Seite 
5 . Dallas Midland Springfield 


getting lower costs—improved performance from your Raia pitieiatiaan niles 
equipment. Minneapolis 
‘all or write your nearest Chai elt Field Sales 
Call or t r nearest Chain Belt Field Sales 


Office or mail the coupon for your copy of Bulletin 50-35. REX STOCK-CARRYING WAREHOUSES 


Atlante Milwaukee Seattle 


% The chain attachments illustrated are Dalles Portland Springfield 
Los Angeles San Francisco Worcester 





just a few of the many standard designs 
found in the complete Chain Belt line. 


DISTRIBUTORS THROUGHOUT THE WORLD 
SEND FOR THIS FREE BOOK 


51-105 
Chain Belt Company 


1715 W. Bruce St. 
Milwaukee 4, Wisconsin 


®) BALDWIN- REX Gentlemen: 


Please send me bulletin 50-35. 
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LATEST INFORMATION ON 


NSU 


Wi 
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MAGNESIUM DIVISION 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 
New York + Boston + Philedeiph + Washing * Atlanta + Cleveland + Detroit + Chicago 
St. Levis + Houston + Sen Francisco + los Angeles + Seattle 
Dow Chemicel of Conada, Limited, Toronto, Canada 





54 


alloys « forms 


properties 
sizes 


Here is a handy compilation of the latest 
information on Magnesium Alloys and 
Products. The purpose of this book is to 
acquaint the reader with the forms in 
which magnesium ts manufactured and 
to provide information on properties, 


sizes, tolerances and other significant data 


If you are using magnesium now, or con- 
template using it in the future, you wall 
find this handbook of vital importance, 
For your copy of “Magnesium Alloys and 
Products” simply write to Dept. MG-65, 


using your company letterhead. 
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SUPER-7 V-BELT — Famous grommet or 
luminated construction. No splices where 
failure can start. Rubber cushion supports 
rayon cord at pitch line. Sizes ond sec- 
tions to suit all operating conditions. 


bores available from stock. 


TEXSTEEL SHEAVES — Pressed steel 
sheaves for applications from Ys to 25 
horsepower. Light weight and rigid. 1 
to 6 grooves, A or B belts. All sizes and 





MAGIC-GRIP SHEAVES — Fastest mount- 
ing sheave you can buy. Aligns easily 
-+. cannot shake loose, 1 to 12 grooves 
for A-B, B, C, and D, belts. 1 to 250 
hp. Stocked in many cities for imme- 
diate delivery. 








VARI-PITCH STANDARD SHEAVE — 
Speed range of 9% to 28% on drives 
of 1 to 300 horsepower, using A, B, C, 
D, or E belts, Two to 10 grooves. These 
sheaves are available in either motion 
control or stationary control, 





AUTOMATIC VARI-PITCH SHEAVES — 
Offers stepless speed control . . . one to 
40 hp .. . 2 to 1 speed range. Simply 
move motor forward to increase speed, 
und move motor back to decrease. One 
hand does it while motor is running, 





Meets Any Need for 


Sold... 
Applied... 
Serviced... 


OU CAN GET every V-belt drive com- 

ponent from the Texrope line: Con- 
stant speed drives; standard and wide 
range Vari-Pitch drives; speed changers ; 
motor bases; and new or replacement 
long lasting Super-7 V-belts. 

Get Added Benefits 

In addition, you get extra engineering 
skill both in the field and factory that 
comes from having more industrial V-belt 


installations than any other manufacturer. 

The world’s greatest store of V-belt 
engineering knowledge has been con- 
censed into a 120-page Texrope Pre-En- 
gineered Drive Book, Covers 90% of all 
constant speed V-belt drive requirements. 
Ask your Allis-Chalmers Authorized 
Dealer or Sales Office for Bulletin 6956A, 
or write Allis-Chalmers, Milwaukee 1, 


Wisconsin. A-3273 


Texrope, Super-7, Vori-Pitch, Texstee! and Magic-Grip ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS“° 
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by Allis-Cholmers Authorized Deolers, 
Certified Service Shops ond Soles Offices 
throughout the country 


MOTORS — %) to 
25,000 hp ond up 
All types 


CONTROL — Manvol, 
mognetic and combine 
tion storters; push but- 
ton stations ond compo- 
nents for complete con 
trol systems. 


PUMPS — Integra! 

% moter and coupled 
types from % in 
to 72 in. discharge 
ond up. 


eee | 








How Mucu Does A Bau Bearine Cost? 








Ball bearing performance in your product can be 





obtained at a lot less cost than you think—i/ you 





select the right kind of ball bearing for the right 





application. In many uses, “Commercial” ball 
bearings are often less expensive than bushings 
or plain sleeve bearings. In others, Commercial’ 
ball bearings will satisfactorily meet design spe- 
cifications at a cost one-fourth to one-sixth of pre- 
cision ball bearings. “Commercial” ball bearings 
are “naturals” for appliances, business machinery, 
conveyors, farm and marine equipment, mining 


equipment, textile machinery and a host of other 











engineered products. 


Remember these facts when you specify ball bearings: 


@ Schatz “Commercial” bearings come in twenty-two bearings will not carry radial load, but radial bearings 
basic types. Metric sizes are available in a number of will carry thrust loads up to 50% of the bearing rating. 


these types. sie a : , 
; Schatz “Commercial” bearings have—unless otherwise 
a : specified — carburized, hardened and tempered, high- 
Commercial” bearings come ground or unground. 


: grade steel races. High-quality balls are used. 
Grinding inner and outer races increases radial load- 
carrying capacity about 2.17 umes, adds smoothness, @ Schatz “Commercial” bearings can be obtained with 


allows increased shaft speeds. many modifications and accessories: single or double 





rows of balls; labyrinth or felt seals; flanged or plain 
Schatz “Commercial” ball bearings are suitable for outside diameters; hardened or unhardened tread; Ale- 


radial loads, thrust loads, or combined loadings. Thrust mite fittings; extended inner races; hexagonal bores. 


IF YOU HAVE A FRICTION PROBLEM, 
LET SCHATZ ENGINEERS DESIGN IT AWAY 





SCHATZ 


“> e ” 
loading conditions, and graphs for estimating bearing 4 0 m mM ¢ TY c | qa] 
life, are included in ‘‘Construction and Characteristics - 
of Low-Cost Bal! Bearings.’’ This technica! booklet also 
discusses modifications that can be made for special 
design, assembly and operating conditions. Catalog No is] A L L te — A os i n CG y 
11 gives data on the complete Schatz “Commercial” 
line. Write for your copies today 


OTHER TABLES showing correct size and 
type ‘‘Commercial"’ Bal! Bearings for various speed and 


THE SCHATZ MANUFACTURING COMPANY + 6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y. 
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The WHEEL: One of man’s earliest inventions 


Solved...by applied research | 


Applied research, teamed with progressive engineer- 
ing and production skills, lies behind the accomplish- 
ments of the automebile makers and their suppliers. 
The quality car of today is made in the millions each 
year. It’s a far ery from the early automobiles of 
1908, when production totaled only 63,500 cars. 

Quality products demand quality suppliers. That’s 
why Federal has been on the automotive team since 
1915, supplying precision-built bearings. To pro- 
gress in the automotive field, a company must 
measure up in research, engineering and production 
competence to strict standards. 


Federal is meeting this challenge daily. The prae- 


tically noiseless purr of a Federal Ball Bearing at 
work in hundreds of thousands of automobiles, ma- 
chine tools, agricultural implements is silent proof 
of precision manufacture. It means painstaking care 
in production. 
Federal quality—a byword in the precise auto- 
motive field—can be applied to your designs. Fed- 
eral’s precision-built bearings will improve your 
product's efficiency, life and performance. Write for 


Federal’s 200-page catalog K today. 


THE FEDERAL BEARINGS CO., INC., POUGHKEEPSIE, NEW YORK 


C4, Takers Vie Sene Bal? Boa 7negd 


ederal BALL BEARINGS 


ONE OF AMERICA’S 
Xx ) 


Quality Since 1908 
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LEADING 


BALL BEARING MANUFACTURERS 





e Dont let 
IRON and STEEL 


Gather Cobwebs! 


Somewhere, back in a corner of your plant or shop, 
there’s some scrap iron and steel. Maybe quite a pile, 
gathering rust. Maybe some obsolete machinery, long 
unused. Maybe odds and ends that total many tons. You've 
meant to have it hauled away, but somehow it’s still around. 


Now’s the time to sell it! 


Call the nearest scrap dealer; ask him to give you a price. 
He'll pay good money for it. Prices are high . . . the nation’s 
steel plants need scrap badly. With a stepped-up defense 
program under way, scrap is more than ever a vital ingredi- 
ent of steel production. Industry must help take up the 
slack—fast. 

A constant flow of scrap means greater tonnages of iron 
and steel. It means more finished products made of iron 
and steel. You can help . . . and help yourself as weil. Get 
that scrap in circulation. Get it on the job! 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 


gETHLEHEY 
STEEL 


If you don't know the name of a scrap 
dealer, look one up in the yellow 
classified pages of the telephone 
directory. You'll find a listing there. 





LASTICS 
EXTRA 


G-E P 


Theengineering and manufacturing experience 
gained through many years in both the produc- 
tion and use of plastics laminates by General 
Electric is your assurance of extra quality at 
low cost 

For example, General Electric is one of the 
world’s largest producers of naval and indus- 
trial control panels for both electrical and 
electronics applications. Through extensive 
work with this equipment, G.E. has developed 
a complete, high-quality line of laminated 
sheets for a wide variety of industrial and mili- 


tary applications. 


With G-I 
most high-speed machin 


Laminates, 


ing Operations are easily 
performed on standard 
wood and metal-working 
tools. Intricate shapes 


and fine cross sections 
can be machired to close 
tolerances with a mini 


Work 


can usually be performed 


mum of rejects 


dry. for easier handling 


of finished pieces 


NATES News 


News of General Electric Plastics Laminates that can be of importance to your business. 


LAMINATES 
OUALITY 


Give 


AT 


You 
LOW cosT! 














Send ten cents for the new G-E Laminates 


Comparator—a quick, easy reference to dif 
ferent grades, characteristics and uses of 
Write Section Y 

Chemical Department, General Electric Co 
Pittsfield, Mass 


the complete line of G-E Plastics Laminates 


laminated materials 


Also, ask for information on 


GENERAL ELECTRIC 
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1S A- MUST IN THE 
GEARING WE MAKE FOR 


2S TROMBERG-CARLSON 


Telephone Dials by Stroimberg-Carlson are quiet, 
good-looking and os dependable as a fine watch! The 
smooth, efficient operation pf this intricate mechanism 
is assured by the use of 6.5. Fractional Horsepower 
Gearing. Stromberg-Carlson, like so many other 
particular manufacturers from coast-to-coast invariably 
specify “G.S."’ when they want Gearing made to the 
most exacting specifications. You, too, can get better, 
more vaiform Small Gearing from this big, dependable 
source. Modern, big volume, mass production tech- 
niques have been developed and perfected here, to 
the highest known degree of economy and efficiency 
The superior excellence of G.S. Gearing is the result of 
30 years of specializing in the manvufactuse of Frac- 
tional Horsepower Gearing exclusively! Discuss your 
needs with our dompeternt engineers. You won't be 
obligated to buy! 


* 

SEND FOR FREE NEW 6-page. folder which 
illustrates and describes G.S facilities, Small Gearing and 
opplicotions together with |handy chorts for those who 
specify Gearing from 12 to 96 D.P. and finer. Will you 


ask for it on compony stotiogery, please? 


FRACTIONAL NO» 
s 
¢ 


BAIR Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Threbd Grinding 
2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS” 


WORLD'S LARGEST “EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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“ BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


Moisture proof 
Pressure Tight 
Radio Quiet 
Single-piece Inserts 
Vibration poof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any otherConnector 


No additional 
solder required 


The ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu 
sive Bendix development of outstanding 
stability, increases resistance to flash over 
and creepage. In temperature extremes, 
from 67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no othe: 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
efficiency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request. 





SHELL 

High strength aluminum alloy 

High resistance to corro 
sion with surface finish 

CONTACTS 

High current capacity low 
voltage drop 
SCINFLEX ONE-PIECE INSERT 
High dielectric strength 
High insulation resistance 
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fi e-/ire, motor 
PAIRED FOR PRODUCTION 


Lite-Linesta rter 
a 


‘ oe . 4 


DO NOT 
LUBRICATE 


’ ee 


———} 
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Exposed 7 


These two 


Splashing liquids, outdoor service, chemical 
fumes. You'd have to look a long time to find a 
motor and starter that take this kind of cor- 
rosive service as well as the matched Life-Line 
chemical motor and Life-Linestarter*. 

The special enclosures of Life-Linestarters are 
extra protected to ward off corrosion. Castings 
are sprayed with iron-oxide, zinc-chromate 
primer; then, finished with aluminum lacquer. 
A neoprene gasket between covers seals out 
corrosive elements. 

Inside, too, parts are extra protected. All 
steels are cadmium plated . . . contacts are pure 
silver . . . coil laminations, treated with protec- 
tive film, then double coated with aluminum 
paint. These kinds of extras have made the Life- 
Linestarter outstanding for chemical service. 

The Life-Line chemical motor has also proved 
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itself best for chemical service, for more than 
one reason. Bonderized® steel frame and 
brackets don’t give corrosion a chance . . . have 
outlasted conventional motors. Sealed bearings 
guard against acid, dirt, moisture. Windings, 
extra protected by multiple layers of Thermoset 
varnish, stand up to extreme corrosive condi- 
tions. Enclosures, too, make sure vital parts are 
fully protected. 

This extra protection . . . this extra life you get 
with Life-Line motors and Life-Linestarters is 
available to you at no extra cost. Simply specify 
Life-Line motors and Life-Linestarters on your 
next job. Ask your Westinghouse representative 
for complete information on this production 
team. He has the answers. Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-21627 














To get a dependable 20,000 p.s.i. pressure 
this manufacturer chose 
National Seamless Hydraulic Tubing 


. 








*Name of manufacturer on request. 


Tod: iv’s plastic injection molding machines have 
>. ( day after day, often ‘round the 
clock rh continuous duty 1O0D-8 shown here* 
exerts a 20,000 p.s.i. pressure on each 8-ounce shot 
of material. And since this machine is hydraulically 
operated, every part of the hvdraulié svstem must 
be as near fool-proof as skilled design and materials 
engineering can m ike it 
The Nationa Seamless Hydraulic Tubing used 
in this equipment has to meet some unusually sever 
requirements. It must have great strength to resist 
the high internal pressures (often greatly multiplied 
by momentary surg is the piston starts and 
stops ) Also, ) ng must “ad excellent fatigue 
resistance to withstand destructive vibration. 
I qually important: Specially selected low carbon 
steel used in NATIONAL Seamless Hydraulic Tubing — ee ee ey sible cost. For more 
issures ductility to withstand severe flaring and information about Nationat Seamless Hydraulic 
bending operations / t splitting. Controlled Tubing, or any other of National’s large selection of 
atmosphere furnaces are used to anneal the tubing, tubular products, write: National Tube Company, 
therefore it is exceptionally clean and free from lubing Specialties Division, Frick Building, Pitts- 
scale. Tis ts vitally important, because it prevents burgh 19, Pennsylvania. 
clogged valves due to contaminated hydraulic fluid 
National Tube Company manufactures a com- NATIONAL TUBE COMPANY, PITTSBURGH, PA 
plete line of hydraulic tubing, in a wide range of Tubing Specialties Division 
diameters and wall thicknesses. And our engineers COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
will be glad to help you select just the right tubing UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

















UsS NATIONAL Seamless HYDRAULIC TUBING 
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New (Carpenter Slide Chart 


contains useful data on 
STAINLESS TUBING and PIPE 


To help you conserve Stainless and get best results 
from the tubing and pipe you use, Carpenter has 
prepared this handy slide chart. It contains data on 
economical tube bending radii and coil diameters for 
light-walled Schedule 5 pipe. 


This Carpenter Slide Chart gives you— 





Bending radii for Stainless Tubing 
(with and without mandrels) 


Coil diameters for Stainless Pipe 
(Schedules 5, 10 and 40) 


Technical data on 
Tensile Strength 
Rockwell Hardness 
Heat Resistance 
Thermal Conductivity, etc 


How to Get Your Copy of 
the New Carpenter Stainless Tubing Slide Chart 





Just drop us a note on your company letterhead, and we will be 
glad to send you a copy of this useful slide chart. You can use if to 
conserve critical material by getting best possible results where 
you use Stainless Tubing or Pipe 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 


Export Department, Reading, Pa. ‘““CARSTEELCO” 


9 COTOSIOg 


( arpenter a 
STAINLESS TUBING 
Pe a ~~ 


- Joaiss - - TDlerance > - Finiss - 
bb mh EB 


— guaranteed on every shipment 
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PANEL MOUNTED SURFACE MOUNTED 


MAGNETIC 
STARTERS 


ey 


NEW TYPE'RA’ 





JUST “2THE SPACE 


, 

p / l/ EASY, LOW COST 
Arrow-Hart Type “RA” Magnetic Starters and Contactors are designed 
with easy, low cost maintenance in mind. Because the A-H starter occupies 
only ‘2 the space of conventional starters, there’s more working room in SIZE 1 
the box, less space required for control panel layout. Wiring is easier, 
because it's straight-thru all the way. All terminals and contacts are easy 
to reach. Terminals are front wired. Line and load wires connect at 
opposite ends. The switch itself is easily installed with three mounting 
screws. Contact inspection or replacement is readily made by loosening 
two hood retaining screws. This ease of wiring and servicing is made 


possible by the revolutionary “RA” (Right Angle) Balanced Mechanism 


exciusive in Arrow-Hart starters. 


BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN, U. S. A, 
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INCHES SMALLER... 





EVERY INCH A CHAMPION! 


NE w@® SIZE 00 


Type CRA CONTACTOR 


The revolutionary new Arrow-Hart Size 00 Type “CRA” 
Contactor measures just 2%” x 2%” — cuts inches off any 
other contactor on the market — yet is every inch a champion! 
Take the design: from Arrow-Hart’s exclusive new “RA” (Right 
Angle) mechanism — the same which enabled A-H engineers 
to build the compact control package described on the pre- 
ceding page — to the 00's automatic positive contact pressure 
control, this ingenicys multi-pole convertible contactor results 
in big savings of space, work, time, money; assures you un- 
paralleled performance throughout its long life. 


ONLY 4 BASIC SECTIONS 


2 STATIONARY CONTACT BASE MOVABLE 
CONTACT 
UNIT 











9 COVER PLATE 
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Here are just a few of its host of extra features: Right Angle mechanism, 
reducing size by as much as %4 ® Uitra-functional design © Fewer 
components — reduced handling * No-twist no-rock frame « Com- 
pactness within own framework e Unit stability and rigidity ¢ Fool- 
proof, guided assembly throughout e Contacts operate in vertical 
position e Self-aligning contact action e Unusual ability to handle 
a multiplicity of circuits ¢ Movable contact carrier e Enclosed contact 
chambers e All wiring in line and straight-thru « Mat-finished cover 
plate for terminal markings ¢ and many more. 


— ARROW-HART 


‘ 











This forged steel gear rack shows severe wear and pitting. 
The rack was made from free-machining, medium carbon, 
resulfurized manganese steel, corresponding in compo- 
sition approximately to the A.LS.I. C-1137 type. It was 
used as-forged, with a hardness of 200 Brinell, to operate 
against 2 gear made from sintered high carbon steel, cop- 
per-impregnated, with a tensile strength of 85,000 p.s.i. 





This ductile iron rack, produced by The Acme Shear Com- 
pany, Bridgeport 1, Conn., showed no pitting .. . after 
exactly the same service test as the steel rack. The only 
evidence of wear is a burnished appearance on edges of 
the teeth. This ductile iron rack had a hardness of 205 
Brinell, but any hardness within the range of 150/200 
proves satisfactory under similar conditions. Saving in 
cost is estimated at 605%, based on the low initial cost of 
ductile iron, and its superior machinability, 








AFTER 1500 HOUR SERVICE RUN 


AT 50% GVERLOAD, WEAR TEST OF RACKS 


SHOWS NEW ENGINEERING MATERIAL 


DUCTILE IRON Superior to FORGED STEEL 


Low initial cost and superior 


machinability of Ductile Iron 


permit saving estimated at 60% 


DUCTILE IRON is a cast ferrous product that combines 
the process advantages of cast iron along with many of 
the product advantages of cast steel . . . 


In less than two years, ductile iron has attained wide 
acceptance because it offers excellent castability, high 
mechanical properties, and good machinability. Parts 
cast in ductile iron show superior pressure tightness, 
good elastic modulus and resistance to shock. 


TYPICAL CURRENT APPLICATIONS: anvil blocks for 
forging hammers, wrenches, compressor heads, dies for 
forming rubber, pipe, cement mixer discharge rings, 
furnace doors, manifolds, press yokes, and many other 
parts. 


AVAILABILITY: Send us details of your prospective uses, 
so that we may offer a list of sources from some 100 
authorized foundries now producing ductile cast iron 
under patent licenses. Request a list of available publi- 
cations on ductile iron... mail the coupon now. 


The International Nickel Company, Inc. 
Dept. PE, 67 Wall Street, 
New York 5, N. Y. 


Please send me a list of publications on 
DUCTILE IRON 

Name 

Company 


Address 





City 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vores: 
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Ker Radial Bearings that 


permit axial shaft movement 


HYAPT HY-LOADS 

















. straight cylindrical race in 


each of the bearings pictured 





here permits axial freedom of the 


shaft to accommodate thermal ex- 











pansion or other limited shaft move- 











ment. This is but one of the ad- 





vantages enjoyed by designers who 








A-TS TYPE 


employ the Hyatt line of Hy-Load 
HYATT HY-LOAD 








Roller Bearings. Others include: 








option of omitted race operation, 


complete interchangeability of 


ECGs CREE ARS SER Rese eee parts, maximum capacity for stand- 
i. | ae ard dimensions—and long trouble- 




















free life. 








BE 
Full information about all types 


of Hyatt Hy-Load Roller Bearings is 





contained in Hyatt Catalog 547... 








a complete engineering guide to 











radial bearing selection and use. 





Write now for a copy. Hyatt Bear- 


BU-Z TYPE ; } || 
HYATT HY-LOAD }+++ ings Division, General Motors Cor- 














poration, Harrison, New Jersey. 
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with speed reducers 


A new series of concentric shaft type speed 
reducers has been added to the Westinghouse 
line of Geared Drives. This construction features 
straight-line mounting of speed reducer and 
prime mover, requiring a minimum of floor space. 

Designated as “Type DB” speed reducers, these 
units are designed to economically transmit the 
inherently high speeds and efficiencies of electric 
motors. Power transmission efficiency averages 
96%. Eight unit sizes are available over a range 
of 1 to 100 hp. Twelve standard gear ratios 
ranging from 6:25:1 to 58:3:1 are provided. 

Included in these new speed reducers are the 
quality features common to all Westinghouse 
Geared Drives: 


Single Helical Gears accurately hobbed on 
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precision machines. BPT Taper Hardening pro- 
duces tough, impact-resisting teeth. 


Split Case Construction permits easy accessi- 
bility. Strong, tight case heavily ribbed to 
provide extra strength. 


Ample Lubrication by simple, positive splash 
system for both gearing and bearings. 

For more information, write for DB-3700-1 SR. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-07299 


GEARED DRIVES | 
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VICKERS the most complete line 


of sla hate equipment for all industries 





aa 
Displacement 
Piston Type 
Pumps for 
3000 psi 
Variable 
py = 
Piston T ype Pump 
tor 3000 psi 








Vickers 
Constant Displacement 
Piston Type Motor 
for 3000 psi 


Vickers pumps 


Vickers Constant Displacement Piston Type Pumps are available 
in 24 sizes for working pressures up to 3000 psi. They have 
exceptionally high volumetric and over-all efficiency. Their de- 
pendability is attested by the fact that airline life in excess of 
10,000 hours has been reported. Small size and extremely high 
horsepower-to-weight ratio are notable characteristics. 

Vickers Variable Displacement Piston Type Pumps automatically 
deliver the volume of oil required by the hydraulic system 


Vickers hydraulic motor 


Because of low inertia of moving parts, Vickers Hydraulic Motor 
can be started, stopped, and reversed almost instantaneously. 
Thus it is particularly suited as positioning device where occurate 
control is required. No clutches or brakes are needed as hydraulic 
motor can be stalled indefinitely in any position without damage. 
Same very high horsepower-to-weight ratio as pumps above; made 
in a wide variety of models for pressures to 3000 psi. 





Vickers Two-Stage 
Vane Type Pump 
for 2000 psi 
Vickers Two-Pressure, 
large-small volume 
Vane Type Pump 


Vickers Single-Stage 
Vane Type Pump 
for 1000 psi 


Vickers hydraulic pumps 


“Hydraulic Balance” construction (exclusive with Vickers Vame Type 
Pumps) eliminates pressure-induced bearing loads with resulting 
longer pump life. Cartridge cssembly is important to simplicity, 
easy inspection and minimum maintenance. The three bosic types 
shown at left are also available built on electric motors. These 
pumps together with necessary valving, filters, tank, electric motor, 
etc. also make up Vickers Hydraulic Power Units which are self- 
contained power sources that result in design simplification, and 
savings in installation and maintenance costs on many hydraulic 
systems. 

Vickers Variable Delivery Piston Type Pumps (not shown) prrovide 
high volumetric and over-all efficiencies at pressure up to 3000 psi. 





Vickers Series V-200 
Balanced Vane Pump 





Vickers Multiple Unit Valve shown 
* has relief, two double-acting, one 
single-acting and brake valves 


Vickers vane type pumps 


Exclusive “Hydraulic Balance” . automatic maintenance of 
optimum running radial and axial clearance . . . provide long life, 
exceptional and lasting efficiency. Easily adaptable to o wide 
variety of equipment. Made in a wide range of capacities with 
various mounting arrangements. Also available as double pumps 
where two independent systems are required, such as lifting and 
steering; consists of two pumps in tandem driven by the same 
shaft and in one housing. 


Vickers multiple unit valves 


Made up of standardized interchangeable units which con be 
arranged in combinations to control nearly any mobile machinery 
functions. Balanced valve spool construction assures easy operation 
and valve is unaffected by surges or back pressure. Other fectures 
smooth and selective inching, back flow prevented, overlood pro- 
tection integral. 





ATLANTA «+ CHICAGO + CINCINNATI 
NEW YORK (Metropoliten) + PHILADELPHIA 


Application 
Engineering Offices 


72 


CLEVELAND + DETROIT + HOUSTON «+ LOS ANGELES (Metropolitan) 
« PITTSBURGH + ROCHESTER + ROCKFORD «+ ST. LOUIS «+ SEATTLE 
* WASHINGTON + WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Shown here are only a few representative units from the 
most complete line of oil hydraulic equipment . . . the Vickers 
Line. Important to the designer and user of hydraulically 
operated machinery of all kinds, it provides greatest design 
latitude, many features not available elsewhere, and un- 
divided responsibility. 

More and more people ore recognizing the advantages 





of Vickers hydraulic power and control: simplicity of in- 
stallation, inherent self-lubrication, low maintenance, com- 
plete flexibility, protection against abuse and overload, etc. 

Vickers Hydraulics will provide any hydraulic power and 
control that is commercially practical. For further information 
—get in touch with the nearest Vickers Application Engineer- 
ing Office listed below. 





Vickers pressure control valves 


Vickers relief, reducing-relief and unloading valves of superior 
performance and reliability are available in wide range of sizes. 
Exclusive balanced construction eliminates pressure override. Relief 
valves exceed AN Standards in their small differential between 
cracking pressure and maximum pressure setting. Reducing-relief 
valve maintains constant branch circuit pressure regardless of pres- 
sure fluctuation (above setting pressure) in main supply syster 


Vickers accumulators 


Vickers Accumulators have the highest volume to weight ratio 
consistent with operating pressure. Diaphragm separates air from 
oil and is so constructed that it is practically impossible to choke 
off the oil flow on rapid discharge. Surpass AN Specifications, 
3000 psi series in 5", 72" and 10” sizes. 


Vickers Relief Valves 


Vickers 
Reducing-Relief Vaives 





Vickers 
Aircraft Accumulator 


Write for new Aircraft Bulletin A-5200 





Vickers control valves 


Every conceivable valve requirement for controlling directior, of 
flow in hydraulic circuits can be met; manual, hydraulic and electric 
operation types. Valves for limiting maximum hydraulic pressure, 
for controlling sequence of operations with pressure build-up, for 
automatically dropping pressure between cycles, and for governing 
many other pressure-controlled operations are available. Volume 
control valves also available. Sizes from %” to 3”, threaded, 
flange and gasket connections. 


Vickers hydraulic cylinders 


Made in many styles and sizes, they are built for longer, more 
satisfactory service in oil hydraulic systems. Polished rods, honed 
cylinders and scientifically designed packing minimize friction. 
Any reasonable stroke length can be furnished. 


Pressure reducing 
valve for 
gasket mounting 


Solenoid controlied 
pilot operated 
2 and 3 position 
4 connection vaive 





‘ 
Foot mounting shown, 
11 other standard mountings 


Ask for new General Catalog 1-5000 








Vickers hydraulic power pack 


Consists of a Vickers Vane Type Pump, overload relief valve, one 
or more operating valves, oil tank and filter all in one convenient 
compact “package.” Widely adaptable for farm implements, truck 
tail and dump hoists, lift trucks, loaders, etc. Operating valves for 
actuation of either single- or double-acting cylinders can be 
furnished, one or more and in any combination desirable, 


Vickers hydraulic power steering 


Steers the heaviest vehicle at the touch of a finger. Work of 
steering supplied by engine-driven hydraulic pump. All road 
shock transmitted to frame . . . cannot get through to steering 
wheel. Heavy front wheel loading possible and lighter duty 
steering gear can be used. Automatically pressure-lubricated 
by hydraulic oil. Reduces driver fatigue, increases sofety and 
productivity. 


*. 


Vickers 7 
Power Pack, 
single control 
valve shown 





Vickers Hydraulic Power Steering 
is effortiess, positive and shockless 


Write for New Mobile 
Equipment Catalog M_5100 








VICKERS Incorporated 
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4435 
DIVISION OF THE SPERRY CORPORATION 


DETROIT 32, MICH. 
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COST WHEN MADE From 
FORGINGS—¢1. 714 


cost WHEN MADE FROM 
TIMKEN TUBING—¢} 47 


Cost of tubin 


| 
| 
| 
| 


8 per 


Producs; 
duction Cost per | 


unit (bro 


th 


ached and 
es machined on 
ucking automatic) 


P 
Toduction COSt per 
uni , 
no (with Mill-length 
UDing on +-SPindle 5” 
Capa 
*Pacity automatic 
screw Machine) 


$1.2912 


TOTAL COST PER UNIT 


TOTAL COST pep UNIT 
$1.47 


Why this sleeve costs only $1.47 
instead of $1.71 


HEN made from forgings, this part cost $1.71 per 

piece. By switching to Timken” seamless tubing, 
the manufacturer was able to cut his cost down to $1.47 
per piece. Here’s why this saving was possible: 1. Unit 
for unit, Timken seamless tubing was far less expensive 
than forgings. 2. The mill lengths of tubing could be 
broached and machined on an automatic screw ma- 
chine, whereas the forgings had to be broached and 
then machined on a chucking automatic. Actual cost 
figures are shown above. 


Timken tubing also offers cost advantages over bar 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


stock, as well ay forgings. With tubing you can often 
start right in with finish boring. The center hole is 
already there. Metal is conserved. Scrap loss is reduced 
— machining time saved. 

And you get better quality too. Timken tubing gives 
you fine forged quality that’s always uniform from tube 
to tube and heat to heat. For help in choosing the mast 
economical tube size for your job, use our Tube Engi- 
neering Service. The iimken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable ad- 
dress: “TIMROSCO.” 


0 ae 


4d I BY e Ba 8" 


ng hot rolled and cold finished a 
plete range of stainless, graphitic and standard te 


s—and alloy and stainless seam/ess steel tubing 
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NEW, BETTER WAY 


to fasten plywood to steel 














Trailer designers had the problem of securing '4” plywood 
walls to 18 gage tubular steel sections with rivets that would 
not be pulled through the plywood under stress or vibrate loose 
in service. They found the answer in the new B. F. Goodrich 
Rivnut with the large washer head. 








Washer-head Rivnut “A” is easier to install than either wood 
screws or self-tapping screws. The plywood can be countersunk 
so that the head of the Rivnut is flush with the plywood. Rivnuts 
eliminate the need for wood filler in the tubing. Brazier-head 
Rivnut “B” fastens either | or 2 sheets of 20 gage steel to the 
opposite side of the section. 

Both Rivnuts serve as blind rivets. They can also be used as 
nut plates for fastening trim strips and other attachments. 
Because installation is done by one man, from one side of the 
= ¥y” PLYWOOD— work, in a few seconds, costs for the whole operation are 
reduced. If you have a fastening problem, chances are there's 
a Rivnut that will solve it. Why not get complete information?’ 
Write The B. F. Goodrich Company, Dept. PE-5i, Akron, Ohio 

















THIS IS A B. F. GOODRICH RIVNUT...THIS IS HOW IT WORKS 


COUNTERBORE 


Rivnut is threaded onto Rivaut is inserted —head 
pull-up stud of a manual or firmly against work, tool 


@ pneumatic heading tool. @ at right angles to work 


THREADS 


This cross-section shows the threads by which the 
Rivnut is threaded onto the pull-up stud of the 
heading tool. These threads are not injured by the 
heading operation and enable you to fasten to a 
Rivnut as well as with it. 





Note counterbored portion of Rivnut in which 
lateral bulge is formed by pull-up action. 
The Rivnut provides a large bearing surface, lose 
requires only a small hole, and can be installed after Tool lever operates pull After upset, Rivnut threads 


enameling without marring the finish. up stud, forming a bulge are still clean and intact, 
@in the Rivout shank @ ready for screw attachment. 











BE Goodrich SEND NOW FOR FREE 


RIVNUT DEMONSTRATOR 
{ Demonstrates with motion how 
you can use Rivnuts to fasten TO 
and fasten WITH. Explains con 
struction, gives proved applications 
__ ° Write for your free copy today 


+r ° ° . ° to The B. F. Goodrich Company 
The only one-piece blind rivet with threads Department PE-S1, Akron, Ohio 
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WHEREVER precision 
“good design’ demands 


How the Christensen Machine Company 
found MICRO precision switches the 
answer tp their design problem 


MICRO Explosion-Proof Precision 
Switch exactly meets the require- 





Among the problems confronting the Christensen 
Machine Company, Racine, Wisconsin in designing 
their Varnishing Machine for cocting printed papers 
was the inclusion of the exactly right snap-action 
precision switch to operate safely and dependably 
under highly explosive atmospheric conditions. 


MICRO SWITCH furnished the solution promptly in 
the form of an explosion-proof switch—rugged, 
sensitive, accurate—engineered especially for such 
difficult applications. At the pile feeder end of the 
machine, one MICRO explosion-proof switch, oper- 
ating 400-600 times an hour, maintains the feed- 
ing pile at just the proper level. Two more, acting 
as safety switches, are located at the delivery end 
of the machine. Various types of MICRO precision 
switches are used on all Christensen press feeding 
and delivery systems. 


MICRO explosion-proof snap 
action switch which controls 
the position of the paper 
pile on the feeder of the 
Christensen Varnishing 





ments of this Christensen design 


The MICRO Explosion-Proof Switch used on the 
Christensen Varnishing Machine is ideally suited 
for applications where a precision switch is required 
to operate in explosive atmospheres. 


It is a rugged heavy-duty precision switch designed 
for use as limits, saf -ties and interlocks in such haz- 
ardous atmospheres as are found in paint, varnish, 
starch, pyroxylin and chemical plants, flour mills 
and oil refineries. 


Che switch used by Christensen and also pictured 
on the right hand page is enclosed in a metal hous- 
ing. The radius-tipped push-rod plunger moves in a 
long hexagonal bushing. A stop ring near the plunger 
tip limits overtravel and permits a steady load of as 
much as 100 pounds on the plunger without injury 
to the switching element. MICRO Explosion-Proof 
Switches are also available with rotary roller arm 


actuators adjustable to any position through 360°. 


These MICRO! xplosion-Proof Switches are Under- 
writers’ Laboratories listed for hazardous atmos- 
pheres Class I, Groups C and D, and Class II, 
Group G. This includes vapors of ethyl ether, gaso- 
line, petroleum, naphtha, alcohol, acetone, lacquer 
solvent, natural gas and atmosphere charged with 
grain dust. 


Send for “Uses Unlimited” 


You will find it full of live, first hand information on 
the newest developments in the MICRO line and 
factual data on uses design engineers are finding for 
these precise snap-action switches. Write for your 
copy today. 


A DIVISION OF 



























switches are required, 
MICRO Precision owit 


MICRO snap-action precision switches have 









met successfully the requirements of more than 
1600 different applications in every phase of 
industry. 





























Where inches and ounces count, their small 
size and light weight is a prime factor. Their 
rugged housings and long life make them ideal 
for equipment where the-going is rough. Their 
precise, accurate and sensitive operation meets 
the demands of delicately adjusted controls. 
MICROSWITCH has, or can supply you with, 
the snap-action prec ision switch to meet ex- 


actly your design requirement. 





Among the 4600 applications where “the use 
of MICRO precision switches has proved a 
principle of good design” are their use as de- 
pendable components of equipment for pack- 
aging products, making change, bottling fluids, 
gauging dimensions, controlling temperature, 
operating aircraft controls, heating water, dis- 
pensing drinks, controlling electronic tubes, 
operating relays, steering ships . . . and as lim- 


its and interlocks for machine tools. 


Consultation with MICRO SWITCIL engi- 
neers can save you time and money, expedite 
the development of any product calling for 


precise snap-action switches. 


MICRO SWITCH 


FREEPORT, ILLINOIS 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 












On Johnson and Bassett's 360-spindle mule, largest manu- 
factured in the United States, streamlined power is achieved 
in the Hydroline Drive by replacing overhead belts and 
countershafts with a Twin Disc Hydraulic Coupling, figure 1, 
and three Twin Disc Model MTS Machine Too! Clutches, 


figures 2, 3 and 4. 


Overhead belts and counter- 


shafts, with their multiplicity of 


hazard, operating and mainte- 
hance problems, are replaced with 
&@ compact, streamlined transmis- 
Sion unit in the Johnson and Bas- 
sett HYDROLINE Drive Mule. 
And one result has been a 10 to 
20 per cent increase in production. 
The transmission includes a 


Twin Disc Hydraulic Coupling 


Clutches & Hydraulic Drives 


and three Twin Disc Machine 
Tool Clutches. The fluid coupling 
assures smooth, shock-free start- 
ing, permits the motor to come 
up to working torque fast to main- 
tain uniform spindle speeds. 

With no belts to slip, no adjust- 
ments to make for extended pe- 
riods, the whole operation is 
cleaner, safer. And smooth power 


assures higher quality yarns, from 


" twalal 


CLUTCHES AMO HY 
\ 


the coarsest to the finest. 

Why not investigate Twin Disc 
Hydraulic Couplings with their 
smooth power-flow performance. 
Investigate, too, Twin Disc Ma- 
chine Tool Clutches with instant 
release and high torque capacity 
in the most compact space. It will 
pay you to obtain complete in- 
formation. Write today for en- 
gineering bulletins. 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES + NEWARK + NEW ORLEANS + SEATTLE + TULSA 
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4} —FILTER PAD 


L STAMPED SHOULDER ' : 
PuSILVER SOLDERED IN PLACE Kid Reliance Says 


Ne 


™ 


& 








“Reliance Rings are a more 
efficient and economical 
fastening device.” 





the problem: to locate a filter pad inside a tube so it can 
be removed and replaced. 


the old way: a stamped shoulder was silver-soldered inside 
the tube—a tedious, expensive operation, even when high- 
frequency heating was used. The fixed shoulder also made 
cleaning difficult. 


with Reliance Rings: a shallow depression is rolled into 
the tube wall. A snug-fitting Reliance Ring is then forced 
into the tube until its progress is stopped by this depression. 
This ring supports the filter. 


The procedure is greatly simplified. Soldering is eliminated. 
The ring is removed easily to facilitate cleaning. 





another advantage: a second Reliance Ring bears against 
the filter pad, the tension of this ring holding the pad in 
place against back pressure. Ends of this ring are turned 
in so it can easily be removed for filter replacement. FILTER PAD 





SECOND RELIANCE RING RELIANCE RING RESTING 
HOLDS FILTER IN PLACE 

IN TUBE WALL SUPPORTS 
FILTER PAD 


If your production involves positioning or retaining anything 
in a bore or on a shaft—even under heavy thrust loads— 
Reliance Rings can probably simplify the operation and 
reduce its cost. Consult your nearest Eaton-Reliance office 
for detailed information on Reliance Rings. 


y-“ewe) 8 RELIANCE RINGS 


“EATON MANUFACTURING COMPANY SS RELIANCE DIVISION, MASSILLON, OHIO 


Sales Oftices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Mentreal 











INCONEL 


INCONEL®, a wrought nickel-chromium-iron alloy, is 
noted for its strength and resistance to oxidation at high 
ternperatures. A structurally stable alloy, INCONEL 
does not lose its toughness or ductility, due to internal 
structural changes, even after long exposure to high 
temperatures. It is particularly useful for service involv- 
ing high temperatures, cyclic heating and cooling, and 
service where large temperature gradients exist. 


CREEP AND RUPTURE PROPERTIES 
OF COARSE GRAINED INCONEL 


Creep- and stress-rupture data for INCONEL up to 
2000 F are outlined in this chart. 


Room temperature mechanical property ranges of 


INCONEL mill forms are shown in the following table: 


A Structurally Stable 
Heat-Resisting Alloy 
For High-Temperature Service 


lent performance in sub-zero temperatures. Strength 
factors increase considerably in this range, without 
appreciable loss of ductility or toughness. 


Corrosion Resistance. The chromium content of 
INCONEL raises its oxidation resistance considerably 
above that of pure nickel, while at the same time its 
high nickel content provides high corrosion resistance 
under reducing conditions. It is highly resistant to fresh 
and salt water, exhaust gases, and most organic acids 
and compounds. 


Fabrication. INCONEL is workable, both hot and cold. 
It is machinable, though high-speed steel tools should 
be used. It can be joined by the usual welding, brazing, 
and soldering processes common to industry. 


Applications. INCONEL is used for manifolds, col- 
lector rings, heaters, lock wires, gaskets, jet blankets 
and combustion liners, thermo-couple coverings, domes 
and transition units in jet-propelled aircraft. 


Forms Supplied. INCONEL is produced in the usual 
mill forms — billets, rods, rounds, flats, hexagons, sheet 
and strip, bars, tubing, wire, and a new T section. It is also 
produced in sand, centrifugal and precision castings. 


FOR FURTHER INFORMATION 
ENGINEERING PROPERTIES OF INCONEL is a 
Technical Bulletin on Inconel that gives a full, factual 
story. It is punched for ring book insertion, and will 
be sent, free, on request for Technical Bulletin T-7 
And for technical help on specific high-temperature 
metal problems, write fully to INco’s Technical Ser- 
vice Section. 


MECHANICAL PROPERTY RANGES OF INCONEL 





Tensile Properties 
Form oo ™ | s 
4 Condit Yield Strength 
iad (0.2% offset) 
1000 psi 
Rod and Bor 
Cold Drown Annealed 
As Drown 
Hot Rolled 
Wire 
Cold Drown Annealed 0 25.50 
Regular temper A . 130.17 115-165 
Spring 150-175 
Sheet 
Cold Rolled Anneoled 
Deep Drawing & 
Spinning quality 





Strip 
Annealed 80.100 
145.170 





Spring temper 





Rockwell 





120-170 
180-290 
120.210 191.230 











888 rox 





65 808 











B48 mox 
30C min 








Impact Strength. Charpy tests reveal impact strength 
ranging from 187 ft.-lb. at sub-zero temperatures to 
154 ft.-lb. at 1400°F. 

Spring Properties. INCONEL is used regularly for 
springs at temperatures of 500 tc 600°F, because of its 
resistance to relaxation or load loss in this range. 


Low-Temperature Properties. INCONEL gives excel- 


80 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


MONEL® + "R"® MONEL + “K"® MONEL © “KR”"® MONEL 
“S"® MONEL + NICKEL + LOW CARBON NICKEL 
DURANICKEL® + INCONEL® + INCONEL "X"® 
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Oil and grease 


Weather resistance , 
resistance 

For example, pneumatic 

compressor hose made Products such as neo- 

with o neoprene cover hos prene V-belts won't 

unexcelled resistance to foil prematurely 

deterioration from because they resist 

sunlight and aging attack from oils, 
grease and most 


chemicals. 


Abrasion resistance 
Neoprene products are tough 
ond won't cut, chip or scuff 
easily. Mining cables made 


Low compression set with neoprene are extremely 


Neoprene can be com- durable, and will not 


pounded to resist permanent 
distortion . . . is the ideal 


propagate flame 


material for vibration pads, 


motor mounts, gaskets ard 
seals. 


these properties 
and many others 


Heat resistance 


Heat won't soften 


neoprene. That's why 


make = it's used for heat 
a's4 resistant belts like 

these for conveying 

he hot, oil-treated coke. 


useful in a wide 
variety of products 


For the most difficult jobs, neoprene’s outstanding properties can be specially combined 
to meet exacting requirements. Where excessive heat is a problem, 

neoprene can be compounded to supply superior heat resistance. The same is true of 
resistance to abrasion, grease and oils, weather, flame . . . and so on through 
neoprene’s full range of exceptional characteristics. That’s why today, so many 

designers specify Du Pont neoprene for their top-quality products. Your 
rubber goods manufacturer can formulate neoprene with a combination of properties to 
add greater efficiency, lower maintenance and longer life to your product. 


a 
“i | U ] N YD poo FREE! wie neoprene NOTEBOOK 
} . Full of interesting stories. New, unusual applications of 
SY T Ui E " 


neoprene to build new products improve old products 


reduce maintenance costs 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY ; B. I. du Pont de Nemours & Co. (Im 
Rubber Chemicals Div. B-§, Wilmington 98, Del 


34 Please send me free issues of The Neoprene Notebook. 
NEO QE Name ————————————_—_— - = —_ -_ —_ 


Position 


The rubber made by Du Pont since 1932 Firm 


Address 
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PROBLEM: 


How to Get Better Electrical Conductivity 
Switch Spring 





GENERAL PLATE: 





Provided the Solution with “BRONCO”, a 


Composite Metal 





A well-known manufacturer of small 

switches needed high electrical con- 

ductivity in a spring. Solid phosphor 

bronze would be too thick or would 
heat up too much. 


The problem was presented to Gencral Plate en- 
gineers who quickly provided the solution with 
“BRONCO” strip, a double clad metal — phosphor 
bronze on copper. The desired electrical conduc- 
tivity was obtained, the spring size was maintained. 


No matter what your metal problem, it will pay you 
to consult with General Plate. Their vast experi- 
ence in cladding precious to base metals or base to 
base metals can overcome your problems... often 
reduce costs. 


General Plate Products include ... Precious metals 
clad to base metals, Base metals clad to base metals, 
Alcuplate (copper and aluminum), Silver Solders, 
Composite contacts, buttons and rivets, Platinum 
fabrication and refining, Age-hardenable #720 
Manganese Alloy. Write for information. 

General Plate can solve it for you | 

weer 


GENERAL PLATE 


Division of Metals & Controls Corporation 
105 FOREST STREET, ATTLEBORO, MASS. 





Have You a Composite Metal Problem? 








50 Church St., New York, N. Y. * 4326N. Elston Ave., Chicago, Ill. * 757 W. Third St., Mansfield, Ohio * Detroit, Mich. « Los Angeles, Calif. 
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b= tas) 
Resists Corrosion 


| = IS A NEW EXPLOSION-PROOF 
MOTOR that will solve many of 


your design problems. You can place it 


anywhere you please because it almost 
never needs cleaning or routine main 
tenance. There are no corners, pockets 
or hidden air passages to collect dirt. 
Fan and housing design keep cooling 
air flow tight against the yoke so dirt 
does not accumulate. When cleaning is 
required, simply blow the dirt off the 
outside of the motor with an air hose. 


Pre-lubricated Bearings 
Bearings are pre-lubricated at the fac- 
tory and should need no attention for 
years. Extra rigidity of the cast iron 


frame holds bearings in alignment un- 
der all operating conditions. 


Corrosion Resistant 
Major external parts are of cast-iron 
with consedt ent inherent corrosion re 
sistance of this familiar metal. No ex- 
tra treatment is required and cast-iron’s 
corrosion resistance won't chip off. 


Get All The Fac's 
The new Safety Circle Type APZZ ex- 
plosion-proof motor is built in Nema 
standard frame sizes from 224* to 505. 
Call your nearest Allis-Chalmers Au- 
thorized Dealer or Sales Office or write 
Allis-Chalmers, Milwaukee 1, Wiscon- 
sin for Bulletin 51B6144, A-3342 


Safety Circle, Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMER 
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to Clean 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Sales Offices 
throughout the country 


CONTROL — Monval, 
magnetic and combina- 
tion storters; push byt- 
ton stotions ond compeo- 
nents for complete con- 
trol systems 


TEXROPE — Belts in 

oll sizes ond sections, 
stendord ond Vori-. my) 
Pitch sheaves, speed 
changers. 


PUMPS — Integro! 
motor ond coupled 
types from % in. 
to 72 in. discharge 
end vp. 


*Simitor design non-ventiloted 
motors, Type APKK, also available 
in fromes 203 to 224 inclusive. 
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‘ aT ake 
fis Boe PRE a 


CLitlowe-scadlé. SNiPHON STAINLESS STEEL BELLOWS ASSEMBLIES 


oe YOU USE stainless steel bellows 
assemblies, in thermostatic devices, pressure 
controls, hydraulic mechanisms, valves, etc.—you 


can make savings when we make them for you. 

Tick them off! No production problems for 
you. We take over the complete job. No question 
about accuracy. We make them to your exact 
specifications, They're built by skilled personnel 
—backed by half-a-century of experience in this 
specialized field. 


More savings for you. We have the facilities 


and the special equipment that means produc- 
tion for you on schedule—in any volume. 

You may need a stainless steel (or other metal) 
assembly that is similar to one we have already 
produced. Or you may need a special type. What- 
ever you require, our technical staff will work 
with you on design and development—see that 
you get exactly what you need. 

Find out how you can save in many ways. 
Write for information. And ask for that gold 
mine of ideas—Catalog JP-1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


Kober how- Fulton 


€S 
FELLOWS Assematies + BELLOWS pevic 


mI 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 
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Muscle for America’s favorite WORK HORSE 


\ great de velopn ent of all-round 
usefulness to American industry 
is the fork lift-truck | nday, these 
swift, ethcient machines are pac- 
ing the How of materials in almost 
every American industry 


In thousands of fork lift-trucks 
you'll find transmission and 
differential assemblies made by 


Automotive Gear Works, Ine 


Few gears of any type are Pose Diamonds” are providing depend 


to such constant, heavy-d able .trouble-free** muscle” for hosts 


This is particularl true now wit of these hustling work horses 

increased three-shift production; lhe fact that’ Double Diamond” 
with trucks working on every kin Gears are preferred by leading fork 
of flo ring ana terrain, rough or hift-truck manufacturers ma\ 
smoot 1 idoors or outdoors; and gest the advisability ot « alling na 
often handling loads greater than ‘Double Diamond” engineer when 
recommended capacities. Evenun you next need gears of the many 


der these circumstances “Double types we manufacture 


Automotive Gear Works, INC. 


RICHMOND, INDIANA 


eeeeeeees FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ec eececec 


; O} (« N ETT | 
Nitin sy 4, Nema = 


= 








Best tor Your 


ssential Production 


PERMANENT MAGNETS 


Need permanent magnets? 
Call in INDIANA, world’s largest producer! 
INDIANA makes nothing but permanent magnets... 
all materials, all types, all sizes... 
and renders completely unified service 
from magnet design to delivery. 
At INDIANA, permanent magnets get full-time attention 
from a staff of highly qualified specialists. 


SAVE TIME AND MONEY 


Whether you want reliable “‘use”’ information 
or a dependable source of supply, 
you'll find the whole organization ready and willing 
to help speed defense and essential production. 
The industry’s greatest diversification 
and broadest experience are yours without cost 
when you call in INDIANA, 
sole makers of Hyflux Alnico V... 


highest energy product of any magnet material. 


Write or Phone Today! 


THE INDIANA 


VALPARAISO, INDIANA @= © »* 


INDIANA 


PERMANENT 
MAGNETS 


SPECIatastTs 1N “PACKAGED 


RADAR 


Stability, inherent in permanent mag 
nets, makes magnetron tubes practical 


ae 
790" = MAGNETOS 
Reliability of permanent magnets 


makes magnetos the most depend 
able form of ignition 


INDICATING 
——~ INSTRUMENTS 


Permanent magnets are essential to 


hundreds of types of instruments 


MUNICATIONS 


l'rouble-free permanent magnets per 
mit unattended operation indefinitely 


INDUSTRIAL 
PROCESSING 


Versatility of permanent magnets 
is continually improving process 


XY _/ | 


—— 


ing. Illustrated: separator pulley 
for removing tramp tron trom 


bulk material 


Many types and sizes of permanent 
magnets are available at once for 
your experimentations 


STEEL PRODUCTS COMPANY 


Sales Offices Coast to Coast 


ENERGY" SINCE 19os 




















RCA PROJECTOR IS GEARED FOR 
ECONOMY WITH MOLDED DU PONT NYLON 


Nylon plastic gears cost 1/3 to 1/5 as much as former gears... 
give superior performance ... last over 3 times longer! 


“*.. an excellent example of the right 
material in the right spot.’’ That’s 
what RCA says about these nylon 
gears, used to drive the projector 


Lighter in weight, yet more durable than form 
er gears, nylon gears are injection-molded 1°, 
inches in diameter with 48-pitch teeth. They 
are used in the drive revolving at 1440 r.p.m 


May 
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intermittent in their RCA ‘400” 
16-mm. sound film projector. 

To begin with, mass production 
with injection-molded nylon enables 
RCA to make these gears at 1/3 to 
1/5 the previous cost—a substantial 
saving. And nylon’s resilience per- 
mits gear tolerances to be increased 
Smooth-running nylon absorbs vi- 
bration . . . provides a quieter, more 
efficient gear drive that requires no 
lubrication. With all these outstand 
ing properties, the nylon gears oper- 
ate over three times longer than former 
gen- 

Nylon plastic may well help you, 


as it has many other companies, to 
improve your product or effect sav 
ings. Demand for nylon currently 
exceeds supply. However, we sug- 
gest you investigate the versatile 
properties of nylon for future appli- 


cation, or product improvement. 


We will gladly discuss the availa 
bility of experimental quantities for 
development work. Write: 

E. |. du Pont de Nemours & Co. (Inc.) 

Polychemicals Dept., Sales Offices 

350 Fifth Avenue, New York 1, N. Y. 

7 S. Dearborn St., Chicago 3, lil. 

845 E. 60th St., Los Angeles 1, Calif 


ay" Sec uy pat OF 
Better Things for Better Living 
. «+ through Chemistry 





the Wagner Type RA Motor 


Offers the Most Simplified Design to provide 


Repulsion Start... Induction Run 


The Wagner repulsion-start induction motor is truly industry's 
general purpose single-phase motor, for both fractional horse- 
power and integral horsepower applications. It is especially 
suitable for driving machines having high inertia or excessive 





friction at starting because of its ability to start heavy loads with 
low starting current. This feature is most important in the larger 
fractional and in integral horsepower ratings. 

This versatile motor is economical to maintain, requires only 
minimum servicing, is free from vibration and noise, and gives 
years of reliable service. 

Build good will for your product by standardizing on Wagner 
Motors. There’s a motor to fit your exact needs in Wagner’s com- 
plete line. Bulletin MU-185 gives full information. 


If you desire capacitor-start motors—W agner capacitor- 
start motors will give superior performance. They are 


available in standard ratings from ¥g to 3 horsepower. 


WAGNER ELECTRIC CORPORATION 
6406 PLYMOUTH AVE. « ST. LOUIS 14, MO., U.S.A. 


ELecTaic MOTORS + TRANSFORMERS - INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS ~ AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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about your choice of motors... 





Pioneered by Wagner more than half a century ago, the Wagner type 
RA offers the most troublefree design available, and is still the standard 


by which all other single-phase motors are judged. 





The Wagner Type RA Motor starts as a repulsion motor with high 
torque but with extremely low starting current and switches to an 
induction motor while approaching rated speed to assure a high operat- 
ing speed, even under overload, and a flat efficiency curve over a wide 
Operating range. 
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REEVES 


Changeover Capacity 


the measure of a machine’s 


ability for conversion to different jobs, different products 


and different materials. 


“Changeover Capacity” is important to your cus- 
tomers because many of them are not converting 
completely to defense work; instead, they are only 
partially converting. 

The machines you deliver may have to operate for 
three or four days a week on consumer products— 
then be changed to operate for two or three days on 
military goods. 

Your machines may have to operate on one mate- 
rial, one size, one day—and ona substitute material, 
a different size, next day. 

Reeves Variable Speed Drives will enable your 
machines to do this—quickly, economically—will 
greatly increase their “Changeover Capacity’ —and 
here is how: 

Instantly, at the turn of the Reeves handwheel, or 
touch of a button 


—your customer has the right speed for steel, 
aluminum, brass, plastic or any other material. 

—your customer has the right speed for a different 
product, a different size, a different shape. 


—your customer has the right speed for breaking 
in new operators, and for letting more skilled 
operators do their best work. 

Increase your customer good will and strengthen 
your sales position by applying Reeves Variable 
Speed Drives to the machines you build. Speed 
changing is then “‘stepless,” positive, selective to a 
fraction of an rpm. Now standard equipment on 
2100 leading makes of machines. Available in a 
wide selection of hp capacities, ratios of speed 
change, and modern designs. Manual, electric or 
completely automatic controls, including hydraulic. 

REEVES maintains a nation-wide staff of seasoned, 
speed control engineers to help you choose the 
proper unit and apply it correctly. Write for com- 
plete information. 


accurate - variable 


REEVES °°". 
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EXAMPLE: 


A Reeves Vari-Speed Motodrive with extended hand- 
wheel control (arrow), is standard equipment on this 
V & O Press, manufactured by V & O Press Company, 
Hudson, New York. The Motodrive provides the 
complete, “stepless” speed adjustability required to 
turn out 5 sub-assemblies and one complete assembly 
of a propelling mechanism at a production rate of 
about 14 complete assemblies a minute. This press 
has an eight-station dial feed (dial diameter, 60”). 
Inset photo shows parts involved in the assemblies; 
also some of the special stations on the dial 





REEVES Has the Right Unit for Every Variable Speed Need 


VARIABLE SPEED TRANSMISSION pro VARI-SPEED MOTOR PULLEY converts any MOTODRIVE combines motor, speed VARI-SPEED, JR. 0 compact, low-cost unit, 
vides infinite, accurate speed flexibility standard, constant-speed motor to vari varying mechanism and reduction geors for light machinery. Takes any stondord 
over o wide range—2:! to 16:1. Sizes able speed drive Speed variations to in @ single unit. Speed voriations 2:! to V-belt. Rotios, 1%! to 23:1. Sizes 

to 87 hp. 4:1, sizes to 10 hp. 10:1 inctusive. Sizes % to 20 hp Ve through 1% hp 


REEVES PULLEY COMPANY - COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of Speed Control Engineering 


accurate - variable @ Ask for complete information, includ- 


Speed ing engineering drawings and technic al 
Ww data, on the complete line of REEves 
Cont Variable Speed Drives and Controls. 


Send for catalog No. K70-3N. 
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GRAPHITAR BEARINGS 
keep ECO gearless pump 


Graphitar bearings installed at both ends of the 
main pump shaft are helping the ECO Gearless 
Pump to operate without maintenance for long 
periods of time in scores of pumping jobs. 


ECO Gearless Pumps are designed for opera- 





tion with gasoline or electric motors to 

handle a wide range of liquids and viscous 

fluids. The two Graphitar Bearings permit smooth and quiet 

operation of the pump, and because they require no lubrication, they 
eliminate the possibility of contamination by oils or greases of the liquid 
being pumped. Graphitar bearings operate efficiently at speeds from 


300 to 3400 RPM at which the pump shafts are designed to operate. 





THE UNITED STATES GRAPHITE COMPANY 
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Graphiter has helped scores of manufacturers solve an 
7 


otherwise cifiicult manufacturing problem because of 


i many.uanique and valuable characteristics. Graphitar 


is extremely light-weight — lighter than magnesium 

yet it is mechanically strong and resistant to wear 

Graphitar is chemically inert and unaffected by temperature 

extremes. It is ideal for seals, rings, pistons, bearings and 
CG RA PP he | TA q bushings — it can be produced in any practical size 

and shape with tolerances as close as .0005" in small 

sizes. An inquiry or a sketch of your product will 

give our engineers an opportunity to show you where 

Graphitar parts may improve mechanical performance 

and save you money. We have a catalog 


which we will gladly send you. 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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IESSURE TYPE 
TERMINALS 
AND LOAD 
: ONE PIECE UPPER 
ARC SHELL PROTECTS 
TERMINALS FROM 
HOT GASES 


mee SHIELDS 
[ORGANIC NON 
RBONIZING 
MATERIAL 


FINGER CLIPS FOR 
EASY CONTACT 
INSPECTION 


GNETIC ARC 
RRUPTERS WITH 
m ARC CHAMBERS 


Here, for the first time is a rugged 
AC magnetic starter that provides 
the extra protection and dependable 
operation of “Mill-Type” heavy-duty 
construction and design at no pre- 


mium above ordinary starter prices! 





on re Ge CO , - - -  e enen, be gent 
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and TWIN-BREAK CONTACTS 


The “CY” starter employs an entirely new 
principle of arc interruption. The arc is 
extinguished by the effect of the blow-out 
coil, concentric with the contact. The mag- 
netic field quenches the arc either by length- 
ening or confining it. In its forced rotation it 
moves continually from a hot to a cold spot 
—preventing burning or pitting of contacts. 
The ingenious design of the arc chamber pre- 
vents carbonization and the accumulation 
of ionized gases between wiring terminals 
—minimizing phase-to-phase failures.* 


The Maintenance Man's Dream / 


No filing, dressing or cleaning of contacts! @ Only two screws and one pin to remove to change coils! 
No tools necessary to inspect contacts! ® Only four screws to remove to take out stationary 
magnet frame! 


. ; ® Power circuit contacts available with springs in com- 
Stationary contacis changed quickly with screw driver! plete packaged service kits for ease in stocking! 


Easy to change moving contacts! 


“Magnetic blow-out coils are used on all size 2 and 3 “CY” starters. Sizes 
0 and I use the same general Mill-Type construction as the larger sizes. 


tHe CLARK CONTROLLER co. 


1142 EAST 152° STREET + CLEVELAND 10, OHIO 
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wlll FLAME HARDENED OR HEAT TREATED [EEHANI 1 CASTING 








The adaptability of Meehanite castings to all the modern 
types of heat treatment including local flame hardening are 


- YOU NEED “EXTRAS” IN QUALITY OR PROPERTIES 


g Bumerous and include: CONSULT ANY OF THE FOUNDRIES LISTED BELOW 


1, Improved engineering properties—tensiles up to 
v . 500 ss. American Brake Shoe Co Mahwah, New Jersey 

80,000 psi, Brinells up to ¢ and toughne The American Laundry Machinery Co Rochester, New York 

2. Maximum hardness penetrating uniformly to over Atlas Foundry Co Detroit, Michigan 
/ ld » of Banner iron Works St. Louis, Missouri 

2 tota ept of case. Barnett Foundry & Machine Co Irvington, New Jersey 
The metallurgical structures of the higher property E. W. Bliss Co Hastings, Mich. end Tolede, O. 
; . “ Builders Iron Foundry Providence, Rhode Island 

| type~ of Meehanite castings are, of course, carefully regu: Sictinintal Gin Oe Sinise, Albans 
lated and respond to heat treatment uniform!y with prop- Crawford & Doherty Foundry Co Portland, Oregon 
. .. we ae . . a The Cooper-Bessemer Corp.. Mt. Vernon, Ohio and Grove City, Pa. 
erties which can be predicted according to established pro Senekaiaiet ti. te aeannin, deans 
cedure. Florence Pipe Foundry & Machine Co Florence, New Jersey 
. — ° : Fulton Foundry & Machine Co., Inc Cleveland, Ohio 

A typical example is illustrated. A Meehanite Type GA Gusnte Cate © endimentee Go Pliat, Michigan 
worm heat treated to 350 Brinell, ground to mirror smooth- Greenlee Foundry Co Chicago, Iilinois 
ness is mated with a Meehanite Type GC worm gear. In the Wee Gantiee Coaaty © chnsitne Cs . .emiien, Cite 
: os. - 2 Johnstone Foundries, Inc Grove City, Pennsylvania 

manufacture of certain types of mining equipment this com- Kanawha Manufacturing Co Charleston, West Virginia 
bination is specified regularly as a result of both tests and Lincoln Foundry Corp Los Angeles, California 
3 E. Long Ltd Orillia, Ontario 
: , : Otis Elevator Co., Ltd Hamilton, Ontario 
terials frequently resulted in galling and scoring of the The Henry Perkins Co Bridgewater, Massachusetts 
worm and resulting deterioration of the worm gears. Pohiman Foundry Co. inc. . . - -Buttate, Now Veok 
Rosedale Foundry & Machine Co Pittsburgh, Pennsylvania 

Properties of the worms as cast and after heat treatment Ross-Meehan Foundries Chattanooga, Tennessee 

s follows: Shenango-Penn Mold Co Dover, Ohio 

are as lollows: Standard Foundry Co Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co Denver, Colorado 
Traylor Engineering & Mfg. Co Allentown, Pennsylvania 
Tensile 55,000 psi Valley tron Works, Inc St. Paul, Minnesota 
Transverse 3400 Ib ’ Vulcan Foundry Co Oakland, California 
Brinell 230 Warren Foundry & Pipe Corporation Phillipsburg, New Jersey 


experience in the field. Previous combinations of other ma- 








NEW ROCHELLE, N.Y 
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Oil Seals and “O” Rings are vital components 
in the new hydraulic steering gear 


The sealing problems encountered in the 
new Gemmer Steering Gear units are many 
and varied. There is a complete hydraulic 
system with a complexity of regulating 
valves in addition to rotating, oscillating 
and eccentric shafts. Spur and worm gears 
are lubricated in regular manner and hence 
must be isolated from the hydraulic system. 

The cut-away drawing (Fig. 1) shows ar 
rangement of spur and worm gears and the 
position of actuating valves and the hy- 
draulic cylinders which power the mecha- 
nism. There are a total of four National 
Syntech Oil Seals and 25 “O” Rings used 


in this mechanism. Two National Syntech* 


240,000 series springless oil seals are lo- 
cated on the shaft (A&B) which operates 
the pitman arm. A third Syntech 240,000 
seal is located between the lower spur gear 
and the worm drive (C). This arrangement 
isolates the worm gear from the spur-gear 
compartment, permitting separate lubrica- 
tion of these gears 

A Wational Syntech rubber-covered 
spring-tensioned oil seal (D) is located just 


Trade Mark Registered 


CALL 


BUFFALO, N. Y Roo 
CHICAGO, ILI 
CLEVELAND, OHIO 
DALLAS, TEXAS 30° 
DeTrRo!rT, MIcH 

Downey (Los Angeles Co.), CALIF 
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Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS... . 


outside the spherical bearing (E) on the 
steering-post shaft. As the steering wheel 
is turned, this shaft rotates and also moves 
angularly to actuate the hydraulic valves 
The angular movement is developed by 
the tendency of the upper spur gear to ro- 
tate around the lower one, causing the op- 
erating block (F) to open or close the valves 
(G). The National 350,000 Syntech Oil 
Seal is subjected to constant and varied 
eccentric shaft movement 


All the oil seals in this application are 
subjected to varied pressures up to 50 psi 
which, because of relatively slow shaft 
movements, is well within their perform- 
ance capabilities 

Providing good bearing protection under 
operating circumstances of this kind is a 
real tribute to the performance capabilities 
of National Syntech Oil Seals. The sealing 
lip design provides the utmost of flexibil 
ity and at the same time effects a positive 
seal around the shaft despite the eccen 
tricity 

The Gemmer Power Steering Gear is an 


MILWAUKEE, WIs 
New York Crty, N.Y 
PHILADELPHIA, Pa 
REpwoop City, CALIF 


Yellowstone 2-2720 


Syracuse, N.Y 


WEST SPRINGFIELD, Mass 


outstanding new mechanical device and it 
offers a striking example of economical 
design insofar as oil seals are concerned 
Three of the oil seals being used are regu 
lar stock designs, hence considerable time 
and special engineering were saved during 
the course of its development. If you have 
a sealing problem of any kind, National 
Oil Seal engineers will be glad to cooperate 


“Let Your Decision be Based on Precision” 


NWAWIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 
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IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 
2 1124, Prudential Bidg., Mohawk 9222 

Room 2014 Fieid Building, Central 6-8663 
210 Heights Rockefeller Bidg 


647 West Virg nia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell-Wainut 2-6997 


Broadway and National, Emerson 6-3861 
1025 Eim Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 
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when the ACCENT is on the Positive 


... then the positive pumping of Fairbanks-Morse 
Rotary Pumps offers the best choice for your equip- 
ment. They <fficiently handle any free-flowing liquid 
from gasoline to molasses with exceptionally high 
efficiency. Non-fluctuating load characteristics min- 
imize shock and vibration . . . assure long, economical 
service. 





Only TWO parts move in Fairbanks-Morse 
Rotary Pumps . . . a precision-cut rotor and 
pinion gear. There are no complicated parts to 
cause trouble or to require frequent maintenance 
and adjustment. Capacities range from *% to 5 
inches. If your design problems involve positive 
pumping, choose from the Fairbanks-Morse 
Rotary Pump line . . . the economical choice. 
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when HEAD are up or down 


A Fairbanks-Morse Westco turbine-type pump is the efficient 





answer. The unique design employed in these exceptionally 
compact pumps permits them to handle widely varying heads 
with little or no loss of capacity. Maximum capacity is ob- 
tained at an operating speed of 1750 r.p.m. when discharging 
at low pressure, and high pressures are developed at the same 
speed with little change in capacity. In addition, through the 
use of a single-stage, multi-vaned impeller, Westco Pumps 
give you multi-stage performance from a single-stage pump. 
Westco Pumps are widely used as inte- 





gral parts of machines, units or systems. 
Capacities from 1 to 200 g.p.m. Check 
them for your equipment. 


Other FAIRBANKS-MORSE 
Pumps Include 





Single and 
Two-Stage Centrifugals 





Builtogether Centrifugals 
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when (ts a problem 
of CONTROL 


+... consider the advantages of control by weight! 


Fairbanks-Morse Printomatic Weighers with electronic 
attachments accurately control production and process- 
ing operations. Materials handling operations, conveyor 
systems, processing and batching operations can be accu- 
rately controlled by these precision instruments. They 
can open and close valves controlling material flows to 
predetermined quantities. Templets can be used to pre- 
serve formula secrets when compounding mixes. 





In addition, accurate records of 
materials can be kept since the 
Printomatic will furnish printed 
records of operations. The human 
element and chance for error are 
eliminated. Check your Fairbanks- 
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Morse weighing expert on the ad- 
vantages Printomatic offers you. 





See Next Page for 
FAIRBANKS-MORSE 


Sales Centers 


: 





ie » ...when (08 a problem in weight | 


... the easy answer is in the complete Fairbanks-Morse scale 
line. Beam scales or dials, belt conveyor scales, aggregate weigh- 
ing scales, proportioning and batching scales, truck scales, 
furnace charging scales, you'll find them all and more. An 
3 i important point—Fairbanks-Morse Scales or component scale 
parts can be supplied to fit right into your equipment for weight 








or control operations. Your Fairbanks- 
Morse weighing expert will be happy to 
work with you on any scale problem. 
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MOST Advantages tor MOST Motor Applications 
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oo STANDARD DRIP-PROOF MOTORS 


FOR YOUR PROTECTION 


Practically every motor needs protection—from flying 


chips, falling particles, dripping liquids, and the like. 
Also, by far the majority of motors used are of the poly- 
phase, squirrel cage type. 
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These requirements are met to a unique degree by this 
series of Fairbanks-Morse motors—with built-in protec- 
tion and superior electrical and mechanical design that 
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account for their popularity throughout industry. 
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Whether your motor application problems involve 
driving pumps, machine tools, compressors, elevators, 
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fans—or any of an infinite number of other applications 
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—Fairbanks-Morse Standard Drip-proof Motors deserve 
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your early investigation. Call your nearest Fairbanks- 
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Morse Sales and Service center. 
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PROTECTION. inany Position 
SAFETY. 10 Exposed moving Parts 


Mount these motors anywhere—even on the ceil- 
ing or walls. Bearing arms have four bolts spaced 
90° apart, enabling the bearing brackets to be 
adjusted to assure maximum protection. Motor can 
be mounted vertically without any changes in 


bearing construction. 
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There is complete safety for the operator. Fin- 
gers can even be placed in vents, for it is not 


possible to contact fans due to the protective shield. 


Smooth, streamlined external contour makes the 
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motor easy to keep clean, easier to maintain. 
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Gross Flow Vemilation... Comper Spun Rotor 
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.-- OTHER UNIQUE FEATURES 


Cross Flow Ventilation is an exclusive Fairbanks- 
Morse design that eliminates hot spots, prolongs the life 
of the stator installation. 

, Copperspun Rotor: a truly one-piece indestructible 
copper winding that withstands higher temperatures, has 
high electrical and thermal conductivity, better dynamic 
balance. 

' Rugged Frame Construction: Protection in any 

mounting position. 

General purpose continuous duty: rated 40° C. < 

and designed to carry 115% load continuously without 

injurious heating (1.15% service factor). 

High efficiency, high power factor, good starting and Aer 

accelerating torques. 

Unique conduit box provides alternate assembly: 

either recessed, flush with frame or conventional external mounting. 


Mounting dimensions conforming to NEMA standards. 
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Arrows show double flow of air 
that keeps motors running cool! 
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Oil Pump Screens ~ 
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Gasoline Strainers 
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Carburetor Filters 
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Air Cleaners 


‘Cowl Ventilators 


Oil Pan Strainers 


Radiator Grilles 
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Brake Lining 


BRAKE LINING | 
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RADIO GRILLES 


Radio Grilles 
Automatic Drive Filters 


Clutch Housing Ventilators 


Floating Type Oil Intakes 


Hot Water Heater Grilles 
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bitne(esneeee Hot Air Heater Grilles 


Crankcase Backing 
Clutch Housing Ventilators 


share to the smooth performance, better service and 


longer life of the modern automobile. If you use wire, 
perhaps yuus: pondiiet site. te dmseneed: by coastline Cylinder Block Oil Strainers 
Reynolds eugineers. No obligation. 


REYNOLDS WIRE DIVISION =f unom 


NATIONAL-STANDARD COMPANY 


DIXON, ILLINOIS 


Company F 
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ERE’S help for busy machine designers and plant 

operating engineers. Chances cre you'll find just 

the cylinder you want, completely dimensioned in 

one of Hannifin's two big cylinder catalogs. Hannifin 

offers more cylinders—we think better cylinders— 
than any other maker! 


STANDARD CYLINDERS 


Hannifin's many mounting types meet most design 
requirements. Wide choice of bore diameters. Any 
stroke you specify. Cushioned or non-cushioned. 
Air cylinders (aiso available for low pressure hy- 
draulic service). Hydraulic cylinders for pressures 
to 1500 psi. Used by machine designers in many 
fields. Usually the economical choice because of 
Hannifin's large production of standard models. 





CUSTOM CYLINDERS 


Hannifin also offers many special designs to meet 
space limitations, for special mounting conditions, 
for pressures other than standard. We supply these 
in small quantities to makers of special machines, 
in larger quantities to the material handling, farm 
imp! #, and similar fields. Where considerable 
quantities are involved, a custom cylinder—tailored 
to the exact requirements of the job—is often 
actually cheaper. 





et Hannifin engineers help you get the BEST solu- 
tion for your cylinder problems. Call in your local 
factory-trained Hannifin field engineer today. 


HANNIFIN CORPORATION 


1125 So. Kilbourn Ave. Chicago 24, Illinois 
Field Engineers in Al 
Leading Industrial Centers 


BULLETIN 110 
“Hennifin Hydraulic Cylinders’ 
BULLETIN 210 
“Hepnifin Air Cylinders” 
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@ Plastics and plastic-metal 
combixations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill oi 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


ay Manufacturing Division 
723 New Center Bidg., Detroit 2, Mich. + Bay City, Mich 
Tune in “Suspense! CBS Radio Thur CBS Television Tue 
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MORSE DRIVE SHAFTS (=~ 


TRANSMIT POWER gsc 
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Flexible Morse Drive Shafts provide a cushioned drive between 
separated units. They provide torsional flexibility, absorb shock, 
and isolate vibration while transmitting power noiselessly, depend- 
ably, safely, and economically. Four of the five series accommodate 
end float and provide full universal action. 


Look over the condensed desc riptions of Morse Drive Shafts on Series T—Solid or tubular depending on capacity. Tet 
‘ 4 - 7 assemblies ranging from 13 to 725 lbs.-ft. torque capacity 
this page. In addition to the standard sizes shown, spec ial drive Inter-flange distance from 3'\” to 84”. Misalignment com 
shafts can be made for unusual applications. Write us for more foe 0 188 on —— = oe Seige 


complete information. 


MORSE CHAIN COMPANY 
Dept. 155, 7601 Central Ave., Detroit 8, Michigan 





Series S—Grease-tight slip joint permits end float. Provides 
ass 


full universal action. Six emblies ranging from 84 to 725 
lbs.-ft. torque capacity. Inter-flange distance from 10,4" to 
17%”. Maximum 5° angular misalignment compensation 
HP capacity from 1.60 to 13.80 per 100 RPM 


Series RS (Radial Coupling Drive Shaft) —Provides end float plus added 
capacity. Five assemblies ranging from 158 to 2127 Ibs.-ft torque capacity 
Inter-flange distance from 10°.” to 14°.". HP capacity from 3 to 40% per 
100 RPM 


Series RT— Basically 
an RS Drive Shaft with 
tubular shaft welded to 
each end member to 
provide additional 
length. Five assemblies 
ranging from 158 to 
2127 Ibs.-ft. torque ca 
pacity. Inter flange die Suchen Gi<Bhictecltn «Minin © Weta Chak, dah wae 
tance from 11's to 84 shaft welded between hub and yoke members to provid 
~ pa ew sen additional length Six assemblies ranging from 84 to 725 
10% per 100 RPM lbs.-ft. torque capacity. Inter-flange distance from 11,” to 

84”. Misalignmer 

tube. HP cay 
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Bult NILITARY 
/ REQUIREMENTS | 





DYNAMOTORS 


WINDSHIELD WIPERS 
AND OTHER SPECIAL 
EQUIPMENT 


* 


You can look to the efficient Redmond 
organization for the kind of cooperation 
you need in the development and manufac- 
turing of military equipment. Here you 





also get capable engineering service keyed 
to high volume production techniques. At 
the Redmond Company you are served by 
an active team of 3000 thoroughly trained 
personnel. 

More than 35,000,000 Redmond Micro- 
motors, dynamotors and other products 
have been built for civilian and military 
use. Phone, or drop us a line today. 


— | Kedmond COMPA 








REDMOND COMPANY, INC., Owesse, Mich., U.S.A. INDUC- 
TION MOTOR SALES OFFICES: Eastern Area: 420 Lexing 
ton Ave., New York 17, N. Y.; Central Area: Owosso 
Michigan; Midwest Area: 332 S. Michigan, Chicago 4 
ll.; Southwest Area: 1330 N. Industrial Bivd., Dallas 
Texas; Western Area: (Redmond Company of Calif., inc.) 
1260 S. Boyle Ave., Los Angeles 23, Calif. SERIES MOTOR 
SALES OFFICES: Owosso, Mich. OVERSEAS SALES OFFICES 
420 Lexington Ave., New York 17, N.Y., cable address, 
RFDISING NEW YORK 
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Whether your product appeals to the while reducing weight, enhancing beauty, 
younger generation or grown-ups, long- and lowering production costs—no other 
range planning is a part of your sales material can match OSTUCO Steel 
strategy. Tubing. 

In exploring future product possibil- While we cannot always promise early 
ities, give consideration to versatile delivery estimates on new civilian orders, 
OSTUCO Steel Tubing. Advantages are our experience-wise engineers are at your 
many—opportunities are unlimited. For service to help make your future plans 
design improvement, increasing strength take shape with OSTUCO Steel Tubing. 


THE OHIO SEAMLESS TUBE COMPANY 


Manviocturers and Fabricators of Seamless and Electric 
Welded Stee! Tubing 
Piant and General Offices: SHELBY 7, OHIO 


ee 


SALES OFFICES: BIRMINGHAM, P. O. Box 2021 * CHICAGO, Civic Opera Bidg., 20 N. Wocker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 511 Solem Ave. * DETROIT, 
520 W. Eight Mile Rood, Ferndole * HOUSTON, 6833 Avenve W, Centro! Pork * LOS ANGELES, Suite 300-170 Se. Beverly Drive, Severly Hills * MOLINE, 617 15th St. * WHEW 
YORK, 70 East 45th St.* PHILADELPHIA, 1613 Pockord Bidg., 15th & Chestnut * PITTSBURGH, 1206 Pinewood Drive* ST. LOUIS, 123( North Moin St. * SEATTLE, 3104 
Smith Tower* SYRACUSE, 501 Roberts Ave.* TULSA, 733 Kennedy Bidg.* WICHITA, 622 E. Third St.* CANADIAN REPRESENTATIVE: RAILWAY & POWER CORP., LTD. 
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TORRINGTON ///)/ BEARINGS 





... for faithful performance and smooth anti-friction operation. 
... for savings in machining time and costs. No grooves or 
shoulders are needed ... just a plain bore housing machined 
to proper dimensions. 





... for fast, economical assembly. A simple arbor press oper- 
ation seats the bearing by press fit. Spacers or retainers are 
not required. 
And you can help your customers reduce maintenance. 
Needle Bearings require a minimum of service attention, 
Our engineers will be glad to help you put these and other 
Needle Becring advantages into your product. 
THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, ind. 
District Offices and Distributors in Principal Cities of United States and Canada 














TORRINGTC 3EARINGS 


NEEDLE - SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 








Severe abrasive action encountered in the 


grinding of sand, clay, frit and similar materials 
in wet and dry mill operations create punishing 
service conditions for muller wheels. Here, 
Standard weldless rings provide the high phys- 
ical properties necessary to withstand the grind. 











WHEN THE JOB 





caus rox WELDLESS RINGS 








——___—___=—_——_& 


King tor STANOARO 


Whenever you have a job that calls for 
weldless rings, you'll find that Standard 
provides important advantages in crafts- 
manship, experience, and facilities to give 
you rings that are uniform in strength and 
structure. Made from steel produced in 
Standard’s own open hearth furnaces, the 
composition and properties of these prod- 
ucts are precisely maintained to specifica- 
tion. Rolling practice reflects 55 years of 


experience in the manufacture of rings and 
tires, and the controlled cooling rates and 
the subsequent heat treatment substantially 
improve service qualities, 

Rings are vital parts of hundreds of 
different industrial machines and devices. 
When special properties and special quality 
are needed in rings for your equipment, 
remember that these Standard products are 
ringleaders in industrial circles, 


STANDARDIZE ON STANDARD FOR 
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WHEEL MILL PRODUCTS, STEEL CASTINGS, WELDLESS RINGS, FORGINGS, FLANGES 





your requirements, 





NOTICE: DESIGN AND PURCHASING DEPARTMENTS . . . Standard’s 
three-unit mill—each composed of a horizontal mill and two steam 
hammers for preliminary operations—can roll practically all sizes of 
rings up to a maximum of 12 feet outside diameter. Let us quote on 








BALDWIN -LIMA -HAMILTON 


STANDARD STEEL WORKS DIVISION 


Baldwin-Lima-Hamiiton Corporation, Standard Steel Works Division, Burnham, Pa. Offices: Chicago, 
Cleveland, Houston, New York, Philadelphia, Pittsburgh, San Francisco, St. Lovis, Washington. 
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Planning how torque may be applied through gears is a service 
which, at BRAD FOOTE, we call design. Here ... in our own plant... 
we have engineers with long experience designing better, 


more efficient gear assemblies. 
@ These men well know BRAD FOOTE's creed —‘'No one shores our responsibility.” 


@ They know the gears they design—for use in your shop or on the 
equipment you sell to others—will bear a proud brand name—BRAD FOOTE. 
So, our designers start your order on its journey through our plant 

. and through a system of complete control which assures 
satisfactory performance of the gears you buy. 


BRAD FOOTE GEAR WORKS, Inc. 


Bishop 2-1070 + Olympic 2-7700 + 1309 South Cicero Avenue 
Cicero 50, Illinois 
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CONSERVATION If Washington planners don't know what's most scarce, then who does? 

CONFUSION One division of NPA recently tolda business group that fibrous glass was 
so scarce it might have to be allocated. A few days later, another NPA 
division recommended that asbestos users switch to fibrous glass as an 
available substitute. 

Top-level confusion within NPA about copper is typical of what is going 
on during these days of "relaxation"'". Policymakers who sit close to the 
NPA director are quoted officially about the possibility of relaxing copper 
controls. Butinthe copper division itself, the talkisall about increasing 
shortages and the possibility of tightening controls. 

Defense Production Administration's Conservation Coordination Divi- 
sion hopes to end this confusion by developing a list of materials in order 
of scarcity. Howard Coonley, its director, is anold handat conservation 
programs; he served ina similar capacity withWPB during World War I. 
His job is complicated because he can't issue directives himself. 








NPA'S ROLE Unlike DPA, the National Production Administration (NPA) issues 
orders--dut industry helps formulate these orders. Here is how it is op- 
erating to get the most electrical equipment froma "given amount" of raw 
materials. 

This is atypical problem NPA turned over to special "task forces" of 
its business advisory committees: The NPA advisory committee for 
the electric motor and industrial control manfuacturers reported it 
was having trouble getting copper and aluminum. How about stand- 
ardizing products to eliminate "luxury specifications''? How about 
substituting relatively plentiful materials for those in scarcest supply? 
How about simplifying design to save material? Separate committees 
were named to come back with recommendations. 

Conservation studies are being made in a broad line of products out- 
Side the electric equipment industry. They must be conducted in strict 
accordance with NPA rules, to avoid infringement of anti-trust laws. 


CONSERVE ZINC The electrical conduit advisory committee told NPA important a- 
mounts of zinc could be saved by halving requirements for conduit coat- 
ings. They recommended a change from a four dip requirement to two 
dips for indoor conduits, with the addition of two coats of weather-proof 
paint for outdoor use. The domestic communications operating advisory 
committee told NPA it was already sonserving materials by: (1) Re- 
ducing the sizes of wire, cable and cable coatings; (2) substituting syn- 
thetic rubber for natural rubber; and (3) using lead for zinc in some 
galvanized coatings on hardware. 





ALLOY STEEL: Alloy steel makers are getting ready for an allocation order by setting 

FIRST VICTIM up melt sheets for NPA use. The melt sheets will show how much of each 
type of alloy was produced, who bought it, and what use it is being put to. 
This a direct step toward complete allocation of alloy steels under the 
Controlled Materials Plan scheduled to go intoeffect July 1. Designed to 
spread available material "equitably" among users, thealloy steel pro- 
gram will probably serve as a guinea pig for the whole CMP. 
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ESNA spans the 
temperature field 


4b 


with SELF-LOCKING 
ELASTIC STOP NUTS 


— famous Elastic Stop Nuts protect 


permanently against VIBRATION! IMPACT! 


With the addition ot the new Z-550 and Z-1200 series, 
ESNA now has a specific nut design for all temperatures 
ranging from minus 65° F. to plus 1200° F. Self-locking, 
in both fully seated and positioned settings, these fasten- 
ers provide permanent protection against vibration, 
impact and stress reversal 

The two new nat designs represent the most efficient 
solution found by ESNA engineers after detailed re- 
search and production line studies of fastening problems 
encountered under elevated temperatures. Both fully 
meet ESNA standards for controlled quality and full 
interchangeability on class 3 bolts with minimum torque 
scatter. This controlled torque which is a feature of all 
ESNA nuts assures uniform bolt loading and 
permits more compact design, with resulting 
weight reduction. It also simplifies maintenance 
problems and speeds up field replacements. 


Specifically, for applications between —65° F. and 
+ 250° F., the nut with the famous red fiber collar offers 
unequalled protection against vibration, thread corro- 
sion and liquid seepage. The ZM and ZE nuts are de- 
signed for sustained temperatures up to 550° and the 
Z-1200 series has been engineered to withstand multiple 
cycles of exposure to extreme temperatures up to 
1200° F. without seizure. Like all Elastic Stop Nuts, 
these fasteners are readily removed—do not damage 
threads or gall the finish —and they can be reused. 

NGE: Send us complete details of your 
toughest bolted trouble spot. We'll supply test nuts— 
FREE, in experimental quantities. Or, if you want further 

information, write fér literature. Elastic Stop 
Nut Corporation of America, Union, N. J 
Representatives and Agents are located in 
many printipal cities 


ELASTIC STOP NUTS 


HIGH 
TENSILE 


Trrees ‘xe Sizes 


AG: ANCHOR ay? WING 9 SPLINE 


MAE RBIATEL?Y 





CLINCH _@ At GANG NYLON 
v ES EES cuannel CaP 


AVAILABLE rFRe@M 
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Meanwhile type 317 stainless steel is knocked out of production by 
NPA's latest molybdenum order. The order limits molybdenum in 
Stainless steel to 2.5 percent; type 317 requires from 3 to 4 percent. 
The new order also restricts type 316 which has had a variable moly 
content, from 2 to 3 percent, to a flat 2.5 percent. And speaking of 
Sstainless--a reliable industry source predicts that next year's supply 
of stainless steel for "permissible non-defense uses" may be as much 
as 70 percent short of this year's total. 


BORON STEEL Boron steel is back. First discovered during World War II as a 
method of saving nickel, chromium and molybdenum, many misconcep- 
tions concerning the effect of boron in steel have arisen. Just "adda 
pinch of boron" says one business publication. 

Boron is used in steel for one purpose only--to increase the hardena- 
bility; that is, to increase the depth to which the stee! will harden when 
quenched, While it is true that a very small amount may be substituted 
for several hundred times its own weight of other alloying elements, very 
close metallurgical control of the process is necessary. If the steel is 
overheated in the furnace or soaking pit, effect of the boron is lost. And 
the exact temperature at which the effect is lost is not known. 

But if this problem is licked, boron--from cheap and plentiful borax-- 
should help relieve alloying element shortages. Two-thousandths of one 
percent of boron would be equivalent to each of the following percentages 
of alloying elements in steel: 0.30 Mn or 0.35 Mo or 0.5 Cr or 2.4 Ni. 
Applications could be in cold headed bolts, induction hardened diesel 
crankshafts, large tractor bull gears, and hand tools. 








NICKEL TIGHTEST Nickel would be near the top of any scarcity list drawn up right now. 
Defense demands may be as much as 3/4 of the total supply. A new list 
of civilian products in which nickel cannot be used has been issued; it 
includes items like heating and cooking appliances, and refrigerating 
equipment. This will save some nickel, but not enough to relieve the 
shortage noticeably. NPA may soon put nickel on full allocation. Mean- 
time, it plans a special allocation for makers of electronic receiving 
tubes, to keep them in business pending additional defense orders. 

Manufacturers of electrical heating devices are a special hardship 
case, as there is no effective substitute for nickel-chrome resistance 
elements. They feel that nickel needed for 50 percent or more of the 
normal supply of nickel-chrome resistance elements could come from a 
relatively small cutback in stainless steel. Their point is that these items 
should not have to be in shorter supply than is dictated by the amounts of 
copper and steel available to go with them. 





ALUMINUM Aluminum presents a somewhat brighter picture, at least to the elec- 
LOOKS UP trical industry, because it can often be substituted for copper. Before 
Korea, we were using about 1,000,000 tons per year, about 600, 000 of 

which was primary domestic production; 215,000 tons per year have 

already been added. About 150,000 tons more canbe added to the domes- 

tic production rate during 1951 largely by the reactivation of idle facilities 

constructed during the last war. It is expected that capacity will be about 

1, 400, 000 tons by the end of 1952, apart fromforeign sources. Aluminum 

Company of Canada is planning a large new operation in British Columbia. 

Thus, there was more than the mood of relaxation behind the 30-day 

postponement--from April 1 to May 1--of aluminum restrictions in more 

than 200 civilian products. Aluminum may actually be approaching a bal- 

ance between use, as cutback by NPA orders, and supply. If military 

needs do not change, no further cuts in non-defense uses are foreseen. 
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Production soared when SPEED CLIPS” were incorporated in the re- 
design of film viewer. Other immediate benefits: new beauty, new 
sales appeal were added to product; new safety-in-use provided. 
The Tru-Vue Company recently put their film viewer 
through a complete redesign process. Out of this came 
a new method of installing lenses in the eyepieces. This 


vital product-improving design change was effected 
with “custom-built” sPEED CLIPs. The most important 
advantage was the simultaneous installation of both 
lenses instead of the one-at-a-time method previously 
used. Under actual assembly line conditions this pro- 


vided an increase in production from 400 units to 
2,000 units per day! 


» 


a 


New Viewer Design 








PRODUCTION RATE 


Fed 0 Great,’ 


R»ports TRU-VUE Company, 
Rock Island, Illinois 


What's more, the design of the viewer was streamlined 
for greater eye appeal, and for more economical plastic 
fabrication. Also, the lenses were secure and safe—no 
chance for them to become dislodged or lost, as they 
did in the old style viewer. 

All this adds up to real savings for Tru-Vue Company. 
Some of the same might be in order for your products. 
Find out the easy way—through a comprehensive 
Tinnerman Fastening Analysis. Sales offices in prin- 
cipal cities are ready to serve you-—or write for details. 
TINNERMAN Propucts, INC., Dept. 12, Box 6688, 
Cleveland |, Ohio. In Canada: Dominion Fasteners 
Limited, Hamilton. In England: Simmonds Aero- 
cessories, Ltd., Treforest, Wales. 


Oe a 
held in place by separate socket 
ee 
socket retained lens. Now, arched 
SPEED CLIP snaps into place in 
eyepiece and holds lens firmly, yet 
resiliently in position 
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Trouble Breeds Progress 


We have it on the authority of one of the nation’s 
leading milk vendors that contented cows give the 
best milk. But who wants to be a contented cow, 
or any other kind of a dumb animal? Complete 
contentment in any animal, including a human being 
means stagnation. The world owes its progress not 
to those who passed through it always perfectly 
contented but to the men and women who wer« 


insatisfied, dissatisfied or in complete disagreement 


The human race has always thrived on all kinds 


of troubles. And the number and importance of 


the new developments and the degree to which they 
were put to use, is a measure of the troublesomeness 
yf the times. A chart of the progress of the world 
spiritual or material, would also be a chart of the 
periods of peace and war. The greatest contribu 
tions to the world were made in times of greatest 
stress. He who delivered the Sermon on the Mount 
ind contributed greatest to all mankind, lived His 


life under the scourge of the Roman conquerers 


But even during times of peace and prosperity 
there are always individuals who are discontented 
with things as they are. We always have with us 
the constructive malcontents who are too often 
lerided. We also have the scholars who thirst for 
more knowledge and the inquisitive ones who remain 
unhappy until they reach their goal. But in times 
of peace, as long as everybody else is happy, these 
peculiar people” and the fruits of their labor 
receive little or no attention. In times of turmoil 
and war, they become the group to whom the nation 
looks for the basic scientific knowledge that will 


give it advantages over its enemy 


That is why in times of perfect peace and con 
tentment relatively little is done to put to use the 
findings and discoveries of 


science. Only when 


times become difhcult and pe lems multiply do we 
Acetylene 
late in the 19th century was virtually ignored except 

until World War I. It was not 
until World War II that it came into widespread 


Similarly, the airplane 


exploit science to its utmost discovered 


for its use in lamps 


use in industrial processes 
was merely a county fair curiosity until World War I 
impelled its development on an extensive scale 
" 


Jet propulsion, the gas turbine, radar and 
I 


of other electronic developments can all be 


to the urgencies and troubles of the late war period 


After only a few years of peace a multitude of 
Mater als 


and labor shortages are merely one indication thereof 


troubles are again infesting the world 


For the successful developments of new engines 
of war, new and better materials and alloys are 
New fuels 


and higher temperatures must be 


greater power higher 


tion machinery must be designed to 


rder to produ mus 
greater accura I tro 
multiply 

Progress is mei 


with which the problems encountered ; ome 


On all fronts, politics, economics, international rela 


tions, medicine, pure sciences, technology and engi 


neering design, troul are breeding in abundance 


And each new problem bids for the attention of 


specialists to solve it. By the speed and quality of 
the solutions we measure our progress and move on 
to a host of new problems to solve. We 


ifford to be like 


annot 


ontented cows 


I Sadbolell 
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Complete Information on Ball Bearings 


At your 


New Departure’s library of technical books 
for engineers and designers contains the 
most complete, practical and authoritative 


data available in the ball bearing industry. 


This specialized information, gained from 
years of experience and exhaustive field and 
laboratory research, is available to you un- 


der the single-subject headings listed below. 


Personal consultation with New Departure 
engineers is important, while your design 


is in the formative stage. 





When writing for copies of these books please 
use your company letterhead, and identify 
titles by their code letters. 


CODE 
Letter 
BOOKS ON DESIGN 
BA Bearing Application (Part I) 
DD Details of Design (Part IT) 
EI Enclosure & Lubrication (Part ITT) 
1A Bearing Load Computation (Part IV) 
AP Application Procedure (Part V) 
Full Seale Drawings of Bearings 
Tables, formulae, bearing principles, 
load computation, bearing installa 
tion 


MAINTENANCE AND SERVICE 
Service Procedure for Ball Bearings 
Inte re hange able Replace ement Bearings 
Front Wheel Adjustment Chart 


GENERAL 
Standard Catalog (Handbook, Vol. I) 
Explanation of numbering system 
Sealed bearings (Discussion of Prin 
ciples) 
Sealed Bearings with provision for re 
lubrication 
How Steel Balls Are Made 
Decimal Equivalent Tables (4 sizes) 
Why Anti-Friction Bearings (Discus 
sion of Fundamental Principles) 


and many other titles too numerous to 
mention, Tell us your needs. 











NEW DEPARTURE 


BALL BEARINGS 


Noung Rolla Like a Fall 
NEW DEPARTURE © Division of GENERAL MOTORS © BRISTOL, CONNECTICUT 
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FOR HISTORY'S 
DECISIVE DECAD 


@ Peace or war, the design engineer controls 

the fate of this country. It is he who must design 

the productive equipment te turn out products 

on a scale never before visualized. 

VY is he who must conceive and make possible the 
products manufactured on such machines. 

@ To assist the designer in achieving this end, 
Product Engineering herein evaluates recent significant 


developments in materials, hydraulic equipment, 


electrical and electronic equipment, design techniques, 


production processes, and mechanical parts — 
as weli as salient trends in the design field. 
lt is these developments that will affect the 


design of products in the next decade. 


PRODUCT ENGINEERING © 


— O4F Republic jet fighter mokes 
@ rocket attack on enemy ground forces 
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THE STATE OF THE ART 


T THIS TIME, when we may be 
again on the edge of a tremen- 
dous period of forced production, it 
may be wise to assess the “state of 
the art” in general design. Especially 
should we examine those paths that 
offer the best chance of rapid ad- 
vancement 
Two major faults still exist in our 
technical approach to problems: (1) 
We don't what 


done well enough; and (2) we don't 


examine has been 
define the problem clearly and get 
down to basic principles in far too 
many cases. For example, Reynolds’ 
flow remained 
better than 30 


years, and it was nearly 50 before the 


contribution to fluid 
almost unused for 
full solution of flow in pipes, includ- 
ing roughness, was finally presented 
In the ASME Fluid Meters Commit- 
tee (1916), we found enough earlier 
material published to relieve us of 
doing any appreciable further re- 
search for seven years; we were busy 
digesting what had been done. 
Twenty-five years ago an Austral- 
ian, E. G. Herbert, found an easy way 
to get the temperature at the edge 


groups in the United States have 
begun to employ the method in met- 
al-cutting research. 

With regard to mental approach, 
certainly we could save much time 
and money if the attempt to define 
the problem were undertaken at the 
beginning, thereby generally indicat- 
ing the field of basic principles that 
must be investigated. For example, 
we are greatly elated to get commer- 
cial gasoline engines running at 7.5 
compression on 90 octane gasoline 
Yet, few remember that several de- 
signs of engine have been built (one 
or two about 30 years ago) that will 
run at 10 compression ratio, on 80 
octane fuel. Nobody 
quantitatively the features in engine 


has defined 


design that affect its appetite for oc- 
tane value. Is it hot valves, jacket 
cooling, piston temperature turbu- 
lence, intake temperature, manifold 
and how much? 
During the war we completely de- 
fined the problem of oil aeration and 


design, or what 


fuel supply at altitude, at least 12 
airplane companies and 3 engine 
companies conferred with Gulf Re- 
search and Development Company to 
get the full story, which is in all 
truth, extremely simple; but early 
this year one of these companies sent 
an engineer to get the solution of this 
same problem occurring with a 
recent engine built by one of the 
above 3 companies. What ails us? In 
the interest of common sense let us 
read the transmit old 
knowledge along the line so that we 
don't waste so much time and money 


record and 


retracing old steps. 


Strides in Research 


Research has taken tremendous 
strides in the last 20 years and is 
of unbelievable value when the so- 
called hunch method 
reaches its limit. But even research, 
to be successful, must still be based 


“practical” 


on ideas; you don't just turn the 
crank. One field that research has 








of a cutting tool. Today, about three the cure. Similarly, with failure of aided tremendously is that of instru- 


ABOUT THE AUTHOR 


R. J. S. PIGOTT is known and respected for so many reasons by engineers ond close 
associates that selecting but a few of his accomplishments for o summary is an extremely 
difficult task. He has been Director of Engineering Research of Gulf Research & Develop- 
ment Company, a subsidiary of Gulf Oil Corporation, since 1929. His previous experience 
includes eleven years in the cesign, construction and operation of central steom power 
stations; seven years in designing and constructing industrial plants; and five years in the 
manufacture of metal products. He holds more than 30 potents on devices used in hydraulic 
engineering, heating, oi! production, and instruments, and in 1946 Columbio presented 
him with the Columbia University Medal for engineering achievements 

His activities and accomplishments in various engineering societies have been ovt- 
standing. In 1950 he was President of the Instrument Society of America. He is a post 
President of the SAE, the only oi! man to hold this office; and is o past Vice-President of 
the ASME. He was chairman of the ASME Special Research Committee on Fivid Meters 
from 1916-1946 and was responsible for storting this committee; and wos a member of 
the main Power Test Codes Committee of the ASME and Chairman of the Definitions and 
Valves Committee from 1918 to 1946 

The author of some 40 technical papers on power plant design, fluid flow, instruments, 
lubrication, supercharges, and other aspects of engineering, he herein presents some 
ideas on current problems in engineering and outlines some of the developments that 
hold promise for the future. 
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g,* Aerial view of the loborotories of 


the Gulf Research and Development 
Campany. Research moy be defined 


as intelligent experimenting 





tools for 


jobs not so well done manually 


ments and accomplishing 
The 
electron microscope has furnished us 
with a means of investigating powde: 
metallurgy and paint pigments not 
possible with the optical microscope 
In the case of greases it has shown 
the fibrous structure required to pre- 
vent bleeding and oil separation. The 
mass spectrometer and its associated 
X-ray instruments have opened a 
field 


reached by microchemistry 


new of chemical analysis not 


The oxide rectifier has changed the 


field of d-c current production, not- 
ably electroplating. Electronic con- 
trols for machine tools have opened 
many new fields, besides greatly 
raising production rates and improv- 
ing accuracy. With computers and 
integrators, engineers can obtain so- 
lutions to equations in a matter of 


seconds, whereas previously solu- 

tions were impossible in a lifetime 

of work with paper and pencil 
Other 


trical field that are still in the infancy 


developments in the elec- 


stage of their application include 
thermistors, transistors and the ger- 
manium photocell 

Transistors, crystal amplifiers, can 
perform the same functions as vac- 
uum tube amplifiers and are being 
used extensively in communications 
May, 195] 
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Their life is 


Geophysical exploration has been 


practically indefinite 


flying 
up to 20 


greatly accelerated by the 


magnetometer which can do 
to 40 times as much work as crews 


on the ground; the worse the terrain 


jungle or march — the bigger the 


difference 


Not Always Electronics 


Electronics is of course getting the 
big play now, because it can be used 
to accomplish things not possible with 
other methods. But there are plenty 
of operations that can be done me- 


hy- 


Just because electronics 


chanically, pneumatically, or 
draulically 
is relatively new and fascinating is 
no reason to use it for everything 
The older methods are quite often 
simpler, more rugged, and cheaper 
A few recent examples may illumi- 
nate the point. 

The wall pressure of piston rings 
is a subject of importance in engine 
operation. One gage was developed 
using the air-gage principle. It could 
measure a load as well as a distance, 
and read wall pressure at 18 points 
in 15 seconds, correct within one per- 
cent accuracy. No other existing me- 
chanical gage was within +25 per- 
cent accuracy. One large government 
designed an 


laboratory electronic 


gage —it cost 3 times as much, is 
much slower, and has about the same 
accuracy 

The application of fiber glass and 
silicones to insulation has raised safe 


yperating temperatures and conse- 
quently increased output of electrical 
In addition, some of the 


silicones have been developed as val- 


apparatus 


uable foam-suppressing agents in 
oils 

The foregoing illustrates very 
sketchily some of the things research 
But it will be noted that 


research has contributed most large- 


has done 


ly to better development and to the 


tools we work with. Invention, dis- 
tinct from research, is still required 
Research cannot think for you; it can 
only provide facts and indicate the 
paths to follow. The piston ring gage 
mentioned above is an example; this 
device was invented, then research 


was appiied to improve it 


Cutting Speeds Doubled 


A still is that 
of the application of cutting fluids to 
metal cutting tools. For half a cen- 
tury we had been putting oil or other 
fluids on tools to get longer tool life 
or higher cutting speeds, the 
provement being on the order of 50 
to perhaps 100 percent. All the atten- 


more recent Case 


im- 
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tion was on improving the fluids. 
Now with a new method of applica- 
tion the writer has produced tool life 
5 times to as high as 20 times what 
we have been getting; or if needed, 
cutting speeds can be doubled with 
tool life remaining the same or some- 
what more. At this point, research 
can go to bat on how best to apply 
the fluid and to determine the limits 
to which we can go. Further, the re- 
search on fluids will have to start 
over, as the required characteristics 
of the fluids are likely io be quite 
different from the present ones. 


looking into the Future 


At any rate, any good look at de- 
velopments taking place recently, 
whether brought on by invention or 
research, will show that if we want 
improvements we must stop looking 
in the handbook and start to think, 
and to do a little experimenting. Our 
gains in design frequently come from 
invention-synthesizing by thinking — 
but the development, the improve- 
ment, of invention usually comes 
from research. And these two are 
mutual spark plugs — the research 
stimulated by an invention usually 


brings up new facts that can be syn- 
thesized into another invention, and 


so on. 

Taking up the crystal ball, it is al- 
ways a risk to prophesy what will 
happen in the future, in view of the 
rapid rate of technical change. It is 
certain that in production machinery 
of all kinds, from machine tools to 
reapers, the entry of research and 
automatic control will result in auto- 
matic operation and improve rate of 
output. The changes in close-toler- 
ance repeat grinding as well as con- 
tour and shape making, already owe 
much to this type of development. 
There will be an accelerating use of 
pneumatic, hydraulic, and electronic 
controls; and as usual, it is likely 
that the automotive industry with its 
huge production will continue to 
energize this field of design. 

In the field of internal combustion 
engines, it is now fairly well settled 
that octane value of fuels cannot ad- 
vance further in any appreciable 
amount; therefore, if the advantages 
of higher compression ratio in econ- 
omy and weight per horsepower are 
to be realized, the designer will have 
to do it himself, by reducing the en- 
gine appetite for octane value 
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The Diesel engine has reached into 
more and more commercial markets 
(now taking con railroad power), but 
as compression ratio rises, the gas- 
oline engine keeps approaching it in 
economy. And in all cases the Diesel 
is more expensive per brake horse- 
power, and is heavier and bulkier 
than the gasoline engine. Its present 
rapid adoption for automotive and 
similar use is based on an economic 
situation that could be easily upset. 
Diesel fuel oil costs but little less 
than gasoline to make; but gasoline 
is taxed more than its manufacturing 
cost, and the sales price therefore is 
widely different. Should the govern- 
ment decide to tax Diesel fuel like 
gasoline, Diesel development would 
be seriously checked. In any case, 
however, it will continue to hold its 
place or gain in those power applica- 
tions where weight and bulk are 
not materially deterrent — stationary 
power, locomotives, ships — and 
where large sizes are needed. 

As to the gas turbine and when it 
can replace the reciprocating engine, 
the situation is dependent on one 


factor only — temperature. As a ma- 
chine, its efficiency in use of its cycle 
is as good or better than the recip- 
rocating engine now. But as yet no 
practicable way has been found to 
cool it, so the initial temperature of 
the hot gases is limited to the safe 
value for the materials we can use in 
the turbine — 1,500 F. But the tem- 
perature subsisting in the gasoline or 
Diesel engine is above 4,000 F, which 
means that the cycle efficiency for the 
engine is more than twice that for the 
gas turbine. Until some way is found 
to increase the usable temperature in 
the gas turbine about to that now 
commonly occurring in reciprocating 
engines, it will not replace them for 
anything but specialized uses. It takes 
twice as much fuel per brake horse- 
power-hour now. However, it does 
seem likely that someone will solve 
this problem in the next five or ten 
years. 

Fuel supply has in the last few 
years been a widely disputed subject, 
particularly liquid fuels. The writer’s 
own examination of the data leads to 
the belief that petroleum and natural 
Propuct 
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gas will last for a couple of genera- 
that 


successfully take over 


tions and synthetics can then 
We can make 
liquid fuel from any kind of cellulosic 
material such as timber, crop waste 
or peat, but up to now it costs two or 
much as gasoline 


three times as 


However, technological improve- 
ments will undoubtedly lower cost, so 
that when synthetic fuels are really 
needed they can be economically em- 
ployed 

The heat-pump cycle for heating 
houses is regarded by many as saving 


The 


system merely transfers the heat load 


fuel; this is entirely incorrect 
from a fire in your house to one in 
the power plant and saves no fuel 
But sunlight collection for heating is 
beginning to look practical; it re- 
quires a different architectural con- 
struction and a fairly heavy invest- 
ment in equipment, but does save fuel 

Another fruitful field for saving is 
in the automobile itself. This has an 
engine capable of 26 or 28 percent 
thermal efficiency, but the overall 
performance of the car is around 5 
a little better 


or 6 percent — may be 
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Extension of the air gage principle to a lathe tool 


post dynamometer 


Wt has also been applied to 


beoring testers for torque-arm loads, varying from 


25,000 in.-ib 


capacity to units having a few inch- 


a 


otive. We had bet- 


what we could do t that 


than a steam locon 
ter see Save 
30 to 50 percent loss of engine output 


fly - 


road 


that occurs between the engine 


wheel and the surface of the 


The foregoing 


Statements ol! our 


. aaa” 


present and poss ble future status is 


undoubtedly sketchy, but what the 


writer is really doing is needling the 


design engineer (including himself) 


into ousiv some ol 


considering sei 
¢ 


those inefficiently solved problems 





remaining sect 


In the this 


special report, the editors of Propuct 


ons oO! 


ENGINEERING have summarized and 


evaluated those developments and 


trends that now appear will have a 
significant effect on the design of fu- 
ture equipment. To simplify classifi- 
this report has been broken 
down into the following sections: De- 
Key De- 


velopments in Production Processes 


cation 


sign Trends in Industries 
Developments in Electrical and Elec- 
tronic Components, Growth Indus- 
tries of the Future, Design Activity in 
Foreign Countries, Developments in 
Materials, What 80 Major Companies 
are Doing Today, Developments in 
in Me- 


in Hydraulic and 


Power Transmission Devices 
chanical Parts, and 


Pneumatic Equipment 


It is, of « 
clude all of the data on all develop 


but the 


yurse mp ssible to in- 


ments information that has 
been gathered should provide a nu- 
cleus around which designers can 
build a fund of knowledge that wil 
not only prove invaluable in the so- 
lution of everyday problems, but it 


think- 


ing and accelerate the adaptation of 


is hoped, will stimulate their 


both old and new ideas in new and 
different ways 
General Eisenhower, in his first re- 
port to Congress following his as- 
signment as Supreme Commander of 
the North Atlantic Unified Defense 
Forces called this our “decade of de- 
cision.” For the designer 
than the 


are propheti« 


even more 


average man those words 








rends in Key Industries 


New developments and trends in a particular industry may have a 


significant effect on the design practices in others. Summarized on these 


pages is the current design trend outlook in eleven major industries. 


In MACHINE TOOLS... Automation 
Higher operating speeds... Easier maintenance 


In few types of equipment has the 
trend toward labor saving and higher 
operating speeds been more pro- 
nounced than in machine tools. In- 
creased labor rates, greater costs all 
along the line, and the continued 
improvement in carbide cutting tools 
and automatic control equipment 
have accelerated this trend 

One of the most significant swings 
is to station-type machines of the 
transfer type. These can be in-line 
machines, as used for engine blocks 
in the automotive industry, or rotary 
or even square types. Perhaps more 
common is the dial type machine that 
returns the part to the starting point 
on completion of the cycle past the 
various machining heads. About one- 
third of the machine tool builders are 
building special machines 

Along with station equipment has 
come automatic loading and unload- 
ing devices so that the operator does 
not pace the machine and limit the 
output. Labor, of course, is opposed 
to the installation of such equipment 
and would like to find ways to hold 
down the output. The designer must 
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anticipate this problem and take it 
into account when designing not only 
the machine but jigs and fixtures as 
well. If possible, automatically cycled 
clamping and unclamping mechan- 
isms should be incorporated in the 
machine 


Higher Cutting Speeds 


To approach the optimum in ma- 
chinability, cutting speeds will be in- 
creased. The machinability studies 
started at Ford under a develop- 
mental Air Force contract and con- 
tinued by Hurley at Wright Aero- 
nautical Corporation proved this 
The report on the results of this in- 
vestigation (see AMERICAN MACHIN- 
ist, Nov. 27, 1950) established the 
microstructure rather than composi- 
tion as the governing factor on ma- 
chinability 

Using this data, Ford production 
specialists studied the manufacture 
of a rear-axle pinion, with the result 
that they now have two high-speed 
single-spindle automatic lathes that 
have replaced 17 machine 
eleven of which were prewar multi- 


tools, 


spindle units. These lathes, which 
probably cost upward of $50,000 per 
machine, operate at a speed of 1,005 
rpm and a feed of 0.0148 in., and have 
one tool operating at a speed of 825 
fpm. Unit costs on these pinions have 
been cut by 65 percent. 

With machine tools operating at 
these speeds, chip disposal becomes 
a problem and because of the heavy 
loads and high speeds, hardened 
bearings, special motors, and shaved 
and hardened gears must be used 
Modification of existing equipment is 
not satisfactory, and the machines 
must be designed from the ground 
up. The first model always requires 
extensive test and change, and on 
one machine, the design of a support- 
ing member was slightly changed to 
minimize vibration. Especially is the 
problem of chip disposal difficult, and 
it is doubtful if the machine tool 
manufacturers have givea enough 
thought to this problem. Several high 
speed machines have not proven out 
because chips piled up and there was 
no way to get rid of them. On another 
machine, the fixture had to be ma- 
chined out to provide a passage way 

Coming: — More developments in 
electronic controls and new coolant 
methods to increase cutting speeds 


Improved Maintenance 

Within the past few years, machine 
tool users have organized several 
standards groups to write specifica- 
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tions that would improve ease of 
maintenance. Notable are the JIC 
hydraulic standards (see Hypravu- 
Lics) electrical standards, and pack- 
ing standards. Not even the most 
enthusiastic supporters of these pro- 
grams looks upon them as the pana- 
cea of their problems; nevertheless 
they do represent an excellent begin- 
ning. Even more emphasis cen be 
expected on provision for mainte- 
nance in the design of future equip- 
ment with standardization a factor 





The Answer: More Cooperation 
The big market in machine tools 
will always be the general purpose 
unit. But whether designing general 
purpose or special equipment, the 
designer will have to become better 
acquainted with the requirements 
and problems of the using manufac- 
turer. This means that machine tool 
builders will have to sponsor greater 
cooperation between the designer, 
production man, and metallurgist. 


in the CHEMICAL INDUSTRY. ..Higher pressures... 
Higher temperatures ... Computers for process control 


High pressure can mean almost any- 
thing. In aircraft hydraulic systems, 
it means 3,000 psi; in steam genera- 
tion, it means 750 to 1,500 psi. But in 
the chemical industry it is beginning 
to mean operating pressures of from 
10,000 to 50,000 psi 

There are two good reasons for 
ising high pressure for certain re- 
actions: Reactions can be obtained 
hat would otherwise be impossible; 
and the efficiency of the reaction is 
greatly increased. Perhaps the widest 
ise of high pressures is made in 
polymerizing ethylene to obtain 
polyethylene; DuPont has a plant 
operating at 50,000 psi. DuPont also 
is researching processes requiring 
pressures from 3,000 to 30,000 psi, as 
is Hercules, American Cyanamid 
Union Carbide and Carbon, and 
rany others 

During the last war, high pressure 
hydrogenization of coal received 


great impetus. Two years ago, the 
Bureau of Mines opened a coal hy- 
drogenization plant at Louisiana, 
Missouri, and while still expensive, 
the Bureau of Mines is optimistic 
about its potentialities 

In the design of equipment for 
high pressures, selection of materials, 
vessel construction, gasketing, and 
valving require special attention 
(CHEMICAL ENGINEERING, August 
1949). Some of the constructions used 
in this type of equipment have pos- 
sible applications in other fields such 
as hydraulic power transmission or 
steam generation 

For example, different construc- 
tions used for high pressure vessels 
are listed in the accompanying table 
Of these, the first three are used 
extensively in this country. The last, 
a construction developed by the Ger- 
mans and generally known as a 
Wickelhofen construction, is now be- 


Pressure Vessel Construction 





TYPE RELATIVE COST 


4. 


T 
REMARKS 


7% 





T 


Forged and machined | Believed most economical above | Limited in size by capacity of forging 


from solid stock 
smaller sizes 


eS 


ratings of about 7,000 psi in equipment available. Used extensively for 


small vessels. Classical design methods 
satisfactory 





Rolled and welded of Generally best below 4,000 psi Somewhat limited by strength of weld al- 


heavy plate 
sure ratings) 


(based on economics and pres- though this has proved no major obstacle 


Limited more by thickness of plate that 
can be formed 





Successive cylinders Probably most economical in No limitation on vessel size. Successive 


shrunk on one another 5-6,000 psi pressure 


range shrinkage stresses vessel so that all layers 


or built up in layers and above when size of vessels except last are in compression; thus in 








and welded is above 100 T theory, thinner wall construction is pos- 
sible 

Inner cylinder wound Have not been too successful 

with successive layers so far and seldom used 

of wire 

Inner cylinder wound Unknown, although would prob- So far only Germans have manufactured 


with layers of steel | ably compete above the 5,000 in amy quantity. Vessel prestressed by 


tape | pSi pressure range 


heating tape as it is applied, the drop in 
temperature on cooling stressing the wall 





Propuct ENGINEERING — May, 1951 





























pins 2 








+: ae 


























Six-stage compressor in the high pressure 
laboratory of the Hercules Powder Co., 
Wiimington, Del. The unit hes a maximum 
intake capacity of 30 cv ft min and a 
maximum delivery pressure of 10,000 psi. 


ing tried out. The sketch shows the 
basic construction of this type of 
vessel. 

Gaskets and closures used for high 
pressure are of several types (see 
accompanying illustrations.) The 
Bridgeman type is costly because of 
the precision machining required, 
and under extremely high pressures, 
the gasket may extrude into the 
space between the wall and the head 
The delta gasket, on the other hand, 
results in a somewhat less expensive 
closure. One gasket, made of an- 
nealed SAE 1035 steel and being ap- 
proximately %% in. across the long leg 
of the triangle, was designed for a 
working pressure of 12,500 psi 

Valving for high pressure equip- 
ment also must be specially designed 
The tendency is to use highly alloyed 
materials such as Stellite and Ken- 
nametal for outlet nozzles, vanes, 
seats, and other parts subject to wear 
and For high pressure 
above 5,000 psi -- bodies are forged 
and the valve is of angle construction 
to minimize wear 

Materials for high pressure equip- 
ment, particularly are a 
problem high temperatures 
often are coincident with high pres- 
sures. Temperatures of 4,000 to 4,600 
F have been encountered. For these 
temperatures, fused stabilized zirco- 
nia refractories hold great promise 


errosion 


vessels, 


since 


Computers for Process Control 
Another 


chemical industry 


trend in the 
involving 


significant 
is that 
computers for contro! 
Whether these devices should actual- 
ly be termed computers or high-level 
of a 


process 


servomechanisms is somewhat 
question, but the terminology is be- 
side the point. Actually 


servos are being used to 


these com- 
puters or 
measure the quality of a product, to 
determine the changes necessary to 
meet specifications, and to automat- 
ically regulate 
sure, mixtures or other quantities so 
that uniform quality will be obtained 

There often are other advantages, 
and in- 


temperature, pres- 


namely reduced labor cost 
creased safety of operation, especial - 
ly when the reaction is dangerous 
For example, the methy! methacry- 
late making 


plastics 


used in clear 


Lucite 


process 


such as was once 


was unstable 


abandoned because it 
and dangerous. With computer con- 
now This 


trols, it is in production 
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field, not of automatic controls but of 
computer controls, is just beginning 
to be explored on a large scale. The 
question of whether to use them o1 
whether to rely on manual operation 


is, of course, one involving not only 
equipment but economics as well 

Most processes require little man- 
power for supervision, so labor sav- 
ing is often not a big factor 


In COAL MINING EQUIPMENT... Automatic mining 
machines ... More conveyor belts . . . New strip 
mining equipment ... More mechanical cleaning 


Despite opinion that is frequently to 
the contrary, the coal industry is 
extremely active in the design and 
development of new equipment. Cur- 
rent emphasis is on machines to re- 
duce the amount of face labor re- 
quired per ton of coal mined — the 
amount of labor directly involved in 
the mining operation — and on better 
cleaning of the product, with empha- 
sis on the fine sizes 

A definite trend is the use of elec- 
tric power to dig coal out of the solid 
It is the principle used in all auto- 
matic mining machines today. In- 
stead of undercutting, drilling, blast- 
ing and loading, as was the former 
sequence of operation, these mining 
machines cut the coal out of the seam 
pick it up on a cenveyor and load it 
on cars. There are perhaps a dozen 
machines under development, with at 
three in actual 
operation 

1. The conventional type looks 
something like an ordinary loade1 
that it cutting 
boring equipment on one end supple- 
mented by equipment for picking the 
coal up and conveying it to the trans- 
portation unit 

2. The big auger 
the name implies 


least commercial 


except has tools or 


is simply what 
an auger of 2 to 
5 ft in dia and usually six feet long 
and able to bore 100 ft or more. The 


are sectionalized for 
handling. Sections usually are 6 ft 
long. Some mines have used augers 
up to 180-190 ft 
This machine is attracting consider- 


augers easy 


long succ essfully 


able interest in this country 

3. The planer-type 
cludes a cutter that planes the coal 
from the face of the seam. So far 
none of these machines are in opera- 


machine in- 


tion in this country, but several Eu- 
ropean countries have them in suc- 
cessful operation 

Shuttle cars and mine locomotives 
are electrically powered in the U.S 
In the case of shuttle cars, many run 
on storage batteries with a 350 amp- 
Smal! diesel 
generators 


nr capacity or greater 
engine driven used in 
conjunction with much smaller bat- 
say 106 amp-hr 
possibility. Diesel mine locomotives 
have yet to be used by coal mines 
here, although they are in service 
in Great Britain and Australia 
There is a trend toward the use of 
a-c for underground mining equip- 
ment, particularly in all 
mines which are increasing in num- 


teries are a definite 


conveyo! 


ber. When d-c is required, selenium 
type rectifiers, now available in 25 
37% and even 50 kw 


increasing in popularity fo: 


capacities are 
power 
conversion 

In stripping operations, the big 
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drag line is 
Shovels have yet to be 
counted out of the picture, however 
Buckets hz ve 
pacity, and 
given to 60 yd 


walking increasing in 


number 


reached 50 cu yd ca- 
thought is being 
Whether a 
shovel or a drag line is used, how- 
the problem is to get the coal 
One 


would 


some 


units 


eve 
away from point of operation 
that 

grind the coal from the bucket and 
belt: or on 
the 


big 


possibility is a stacker 
load it on a conveyor 
a rubber-tire train. Of course 
problem is to build a crusher 
enough to take 60 cu yd in one gulp 
and to grind it on a 60 sec cycle 
Right now in stripping operations 
70 ton semi-trailer trucks are stand- 
ard transportation in many mines 
These units are pulled by 
with 400 hp diesel engines and torque 
Also 


pioneered in strip 


tractors 


converter drives auger mining 


machines were 
and still 


whether their use will be expanded 


mines are in operation 


is a matter of opinion 

Finally, in underground mines the 
following trends can be listed 

Conveyor belts are getting big- 

ge and longer and are being de - 

signed for bigger capacities 

2, Roof bolts, either of the spread 


type or expansion type, are proving 
the answer to roof-support problems 
3. Plastic 


f used to 
mothball military 
t 


after 


, 
ilms, such as 


equipment 


1ave been found to pro- 


the last war 
vide excellent sealing of ventilation 


stoppings to reduce air losses, and ar 
excellent means of preventing crum- 
bling of mine roofs 

4. Equipment for coal treat- 


fine 
ment — washing tables and dryers 

mec hanical as 
flotation 
clean‘ng equipment is receiving con- 
siderable attention. This 
tends to all types of mining 


vacuum, heat, or 


well as heavy media and 


trend ex- 
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Two of the new-type 


tured by Joy 


Above 
which is 


avtomatic« miners 


left, the Colmol oT 


one manvufac- 


by 


Jefferies Manufacturing Co. in cooperation with Sunnyhill Coal Co 


in the RAILROAD INDUSTRY...New power sources ... 
Lighter constructions .. . Unit cars 


Designers are still far from satisfied 
with the power source at the head of 
a train. Steam locomotives have been 
the standard, but new orders on such 
equipment are practically non-exis- 
tent; diesel electric units have taken 
over the industry. While these rep- 
major improvement, other 
types are also under development 


resent a 


Electrical drives, of course, are the 
ideal form of motive power for loco- 
With them, high starting 
torque, sustained operation at high 
individual wheel 
pairs, and adjustable speed from stop 
to maximum 


motives 


speed drives for 


rating can be obtained 
Maintenance on the electrical system 
Therefore, the locomotive 
of the future will probably be elec- 


also iS low 


trically driven. The unknown quan- 
tity is the form of drive for the gen- 
erator 

the 


coal fired 


There are several possibilities 
gas turbine, either oil or 
and the ignition 


The 


steam-turbine 


the steam turbine 
locomotive. (See next 


B & O has had thres 


electric locomotives in passenger ser- 


pages. ) 


vice now for some time. They have 
The 
nrst 
(2) 
started in the boiler some time before 


disadvan- 
cost of the 
fire must be 


satisfactory 
that (1) 
units is high; and 


proven 


tages are 


the run to generate a sufficient head 
ot steam 

At the 
electric locomotive appears to have 
Allis-Chalmers has 


completed delivery of their coal fired 


moment, the gas turbine 


a bright future 


gas turbine, but it has not yet been 
installed in a locomotive; and West- 
inghouse has an oil fired gas turbine 
locomotive in experimental service 
on the Pennsylvania. GE seems to be 


further ahead: With over a year of 
experimental long haul freight serv- 
ice on the Santa Fe on one oil fired 
gas turbine unit, GE is getting ready 
for large scale production. The Santa 
Fe alone has placed orders for twenty 
locomotives and several other roads 
would like to get at least one 
Another development that is at- 
tracting some attention in railroad 
circles is the new Budd RDC 


Powered with two 275 


rail- 
road disel car 
hp 4 cycle diesels, one for each truck, 
the car is direct driven through Alli- 
converters 
the 
one driving to each 


son hydraulic 
Both 
center of the ca 
truck 

Although the unit car has never 
proven too popular in this country 
railroad people believe that it 


torque 


engines are mounted in 


some 
represents one answer to bus com- 
petition. Operation is economical, the 
car can be driven in either direction 
several cars can be coupled together 
and 


fast 
can be maintained between operating 
Other 
ing Budd's progress closely 

All stock 
course, undergone a revolution in the 
Rolle 


wheels, better truck suspension and 


to form a train service 


points car builders are watch- 


railroad rolling has 


past several bearir 


years 


extensive use 


of lighter and stronger 


material low alloy steels, stainless 


steel and aluminum have been used 
for passenger cars and to some extent 
For 
We stinghouse believes that the 
ignition 


for freight cars electrified ser- 
vice 
locomotive has possibilities 
It would permit power line transmis- 
a-¢ which would be 
d-c for 


with d-« 


sion of con 


verted to adjustable speed 


drive motors 





jew York Central 


System 


O PRODUCT tells a more complete story of engi- 
N neering evolution than the locomotive. Every 
branch of engineering in every decade contributed 
something. It is certain that after History's Decisive 
Decade, more testimony to the ingenuity of product 
engineers will be added to this pictorial record 


“Stourbridge Lion” was first steam locomo- 
1829 tive operated in America on a commercial 
railroad. Weight was 8 tons; tractive effort — 2,000 lb; 
boiler pressure — 50 psi. Note walking beam drive 


1855 saw larger locomotives like the 70 ton “Gen- 
eral.” Boiler pressure was up to 140 psi and 
drivers were 65 inches in diameter. Wood was fuel used, 


as evidenced by the funnel-shaped smokestack 
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1893 Famous “999” locomotive set a record of 
112.5 mph, high even for modern trackage 


Most later design efforts were concentrated on raising 
the ratio of horsepower to weight rather than speed 


190 Classic lines of the Union Pacific “1820” are 
typical of many steam locomotives still in 


service. Boiler operated at 165 psi. Top speed was 60 
mph with drawbar pull of over 21,000 pounds. 


190 


Since rails were already stressed to the limit, engineers 


The “Pacific”, developing 1,635 hp at 40 mph 
marked end of an era in locomotive design 


could not get a more powerful locomotive simply by 
making it bigger. New materials and thermodynamic 


techniques solved the problem in later designs 
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Electric locomotives, first tried out in 1895 
are superior to any other type in respect to 


193 


efficiency and performance. But the cost of railroad 
electrification power lines and substations has 
become prohibitive. Shown is 5,000 hp, 90 mph plant 


193 Streamlining became a part of steam loco- 
motive design. Pictured is the Pennsylvania 
Railroad's SI type styled by Raymond Loewy. Wind 
tunnel tests showed this locomotive to offer 33 per cent 
less wind resistance than non-streamlined version 
194 Just before succumbing entirely to diesel- 
electrics, steam locomotive design reached 


the peak in respect to horsepower output per pound of 
weight. The “Niagara” type weighs over 138 tons, de- 
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livers 4,850 drawbar hp at 65 mph. Design features 
include fire tube boilers; roller bearings for all wheels 
and drive rods; extensive use of high tensile, silicon 
steel for weight reduction. Boiler pressure is 290 psi 


1950 Although introduced in 1924, diesel-electrics 
did not become universally popular until 
1946. Then the swing to diesel-electrics was abrupt 


Today manufacture of steam locomotives has virtually 
ceased. Shown is Alco-GE 6,750 hp, locomotive 


195 The gas turbine-electric locomotive is al- 
ready past the field test stage. Using a 
power plant similar to an aircraft turbojet, the 4,500 hp 


locomotive is shorter and lighter than a diesel-electric 
of equivalent output and can burn cheap grades of fuel 
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In POWER GENERATION and DISTRIBUTION ... 
Larger turbine generators ... Gas turbines... 
High voltage distributicn 


Behind the development of larger 
and more efficient power generating 
equipment is the common denomi- 
nator of most engineering progress 
Better materials. This applies to the 
drives for generating equipment, to 
the generating equipment itself, and 
to the assorted devices and equip- 
ment: used for distribution. The re- 
sult: bigger and more efficient equip- 
ment. Insofar as conventional power 
generating units are concerned, this 
progress is not spectacular. Rather, 
it represents a gradual, long-range, 
yet significant improvement in design 

But there are some new ideas and 
devices currently being explored for 
the first time on any practical scale. 
Such devices include stationary gas 
turbine driven generators, atomic 
power reactors for shipboard and 
aircraft use, and high voltage dis- 
tribution lines (500,000 v) 

First for the gradual improvements 
and trends. The size of high-speed 
3,600 rpm turbine generators for 
power plants has steadily increased 
A 100,000 kw, 3,600 rpm single shaft 
machine is now common, and several 
units of 150,000 kw capacity have 
been built. These machines operate 
at a top temperature of about 1,050 F 
and a pressure of 1,800 psi. Larger 
machines are already projected and 
designers feel that an increase in 
temperature to 1,100 F is entirely 
practical even with the additional 
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creep that can be expected at such 
temperatures. The result will be that 
these machines, which will carry the 
base load, will increase in thermal 
efficiency by about % percent, thus 
helping to partially offset increased 
fuel, meintenance and equipment 
cost. This trend is primarily the re- 
sult of better high temperature tur- 
bine materials and of gradual im- 
provements in the generator design. 
No major changes in design or de- 
sign techniques — except for the use 
of digital and analog computers to 
improve calculation speed and ac- 
curacy have been necessary for 
such large units. 

In the auxiliary power field, tur- 
bines are being packaged as a unit 
with the oil reservoir, supplemental 
gearing, and the driven equipment on 
a common bedplate. With develop- 
ments and refinements in gearing, 
much of which has been learned as a 
result of gear design for gas turbine- 
propeller driven aircraft, these tur- 
bines can be designed for rotational 
speeds up to 5,000 rpm in capacities 
of 1,500 kw 

In the gas turbine field, this coun- 
try is taking steps to catch up with 
the Swiss, whose experiments in the 
1930's with stationary equipment as 
well as gas turbine-electric locomo- 
tives have up until now put them far 
ahead of us technically. Even so the 
Swiss firm of Brown-Bovari prob- 


ably has more know-how than we 
as of now. Within the next few years, 
many industry observers believe that 
situation will be reversed. 

America’s first commercial gas tur- 
bine power unit, the Belle Isle Sta- 
tion of Oklahoma Gas and Electric 
Company has been in operation now 
for over a year; it burns natural gas 
and operates at an initial tempera- 
ture of 1,300 to 1,400 F. A unit at the 
Farmingdale Station of the Central 
Maine Power Company, which is 
rated at 5,000 kw capacity, operates 
on bunker C oil, and still another 
burning natural gas is in experimen- 
tal gas line pumping service at Wil- 
mar, Oklahoma. These successful ap- 
plications, plus the development of 
gas turbine-electric railroad motive 
power (see Railroad) indicates that 
gas turbine driven equipment is just 
on the threshhold of commercial ap- 
plication. 

In the field of steam generation, 
the question in everyone’s mind is 
the practicability of nuclear power 
reactors. Two attacks are being made 
on the problem — both military. The 
Nepa project, an attempt to develop 
an aircraft reaction, has been active 
since before the end of the last war; 
it was being worked on jointly by 
Fairchild Aviation and the Atomic 
Energy Commission. 

A few months ago that contract 
was terminated with the announce- 
ment that the project had gone as 
far as possible and was completed. 
This did not mean that an atomic 
engine for aircraft was in existence 
Fairchild was to work only on the 
theoretical problems 

Since then another contract has 
been given to GE for design and con- 
struction of an engine. Again, this is 
no indication that a reactor is prac- 
tical for such application, since the 
contract is of a developmental nature 
Also, most observers feel that initi- 
ally at least, such power plants will 
be restricted to pilotless aircraft or 
guided missiles and not to conven- 
tional planes. The problem is not one 
of a reactor primarily but one of 
shielding. A piloted plane would re- 
quire a greater weight of lead shield- 
ing than the weight of the reactor 
In any case, this type of power plant 
must, if put on a piloted plane, go on 
one of large size, and actually any 
developments along these lines are 
still in the discussion and theory 
stage 

The other projects being worked 
on are aimed at nuclear power sub- 
marines. Westinghouse is working on 
this in Pittsburgh, and General Elec- 
tric at the Knolls Atomic Power Lab- 
oratory outside Schenectady. With 
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these, as with all atomic projec’s, 
those who know the status cannot 
talk, but if advertisements by West- 
inghouse for design engineers for this 
project are any indication, the ac- 
tivity is intense. 

Because of the accelerated military 
program, direct work on reactors that 
might have peacetime potential has 
been put aside. The only project 
having any peacetime possibilities 
one of the four projected reactors at 
the Knolls Laboratory of GE—has 
been dropped so that GE scientists 
could concentrate on a nuclear-pow- 
ered submarine. 

Various proposals that private in- 
dustry finance and build a nuclear 
power plant still are being studied, 
but the only one approved to date has 
been the small (10 kw) reactor at 
the University of North Carolina. 
About three years ago, one noted 
scientist stated — not for publication 
—that if half the effort and money 
were put into peacetime uses of 
atomic energy as were put into de- 
velopment of the bomb, nuclear pow- 
er plants would be in existence with- 
in five years. The chances are good 
that certainly within the next decade, 
atomic reactors will be operating in 
this country. 

High voltage distribution systems, 
research on which has been conduct- 
ed by Westinghouse in conjunction 
with American Gas & Electric Ser- 
vice Corp., are being projected in the 
500,000 volt range. One experimental 
installation at this voltage at the Tidd 
Power Station on AG & EC is being 
analyzed, and a 315,000 volt line is 
currently being constructed on the 
system of this company. 
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in CONSTRUCTION EQUIPMENT... 
The electric wheel ... Both specialized and 
universal equipment ... Small pertable machines 


The construction industry does not 
rate the capacity of equipment in 
terms of size. Rather, the rating is 
based on the amount of material that 
can be handled per unit period of 
time. Thus, while one trend in con- 
struction equipment is to greater ca- 
pacity, the result may be achieved 
by greater maneuverability, im- 
proved ease of operation, faster op- 
eration, or increased size. For ex- 
ample, one manufacturer — Euclid 
Road Machinery Co.— is now mount- 
ing auxiliary engines of 180 to 190 hp 
capacity on the end of scrapers and 
loaders, and driving through a torque 
converter to the rear wheels. This is 
not an inexpensive approach, how- 
ever. 

What one observer considers the 
most significant development in con- 
struction equipment since the switch 
from gasoline to diesel engines re- 
cently was announced by Le Tour- 
neau. Its official title is the Tour- 
natow, but it has been called “the 
electrical wheel.” (See illustrations.) 
Designed for shifting large bombers 
around airfields, it consists of a diesel 
driven electric generator with indi- 
vidual a-c motors driving each wheel 
through planetary gear trains. An 
auxiliary a-c generator supplies 
power for the steering motor. Motors 
are used for regenerative braking, 
but if power is accidentally shut off, 
solenoids set magnetic brakes to lock 
the armature. A similar system for 


application to a scraper was de- 
scribed in Propuct ENGINEERING, 
1949. 

Advantages of this type of drive: 

1. The elimination of all conven- 
tional transmissions, clutches, cou- 
plings, and drive shafts. 

2. Simplified control, with infinite- 
ly adjustable speeds from zero to 
maximum, forward or reverse. 

3. Power supplied to each wheel. 
Should it be desirable, booster power 
can be supplied to the wheels of 
trailer vehicles. It is not difficult to 
imagine complete rubber tired trains 
with power coming off a central gen- 
erator of “the electric wheel”; such 
equipment already is visualized by 
the mining industry, as previously 
noted. 

Another completely different type 
of equipment is a 600 cfm capacity 
portable rotary air compressor re- 
cently developed by Ingersoll-Rand. 
Its weight (about 9,000 Ib) and size 
are essentially the same as a 315 cfm 
reciprocating unit, with the result 
that a truck can tow the machine 
whereas a tractor formerly was re- 
quired to handle compressors of this 
capacity. 

Ingersoll-Rand engineers reversed 
the established approach in designing 
this equipment. Instead of starving 
the compressor of lubrication to keep 
oil out of the air discharge lines and 
thus accepting rapid wear and de- 
creased efficiency, they flood the 
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compressor with oil, which is subse- 
quently removed through baffles and 
fillers. Consequently, wear is no 
problem and the oil acts as a coolant 
to reduce the discharge air tempera- 
ture to 200F for the two-stage unit; 
normally 300 to 350 F is considered 
average 

Insofar as long-term trends are 
concerned, there are three besides 
the one previously mentioned. First, 
many small machines are being de- 
signed to take over jobs formerly 
done by manual labor. Portable 


cranes, front end loaders for trucks 
machines for back filling of trenches, 
and an entire group of air-powered 
portable tools have been introduced 

Second, there is a trend toward 
special machines for one operation, 
as is the case in many industries; 
and lastly, there is a trend toward 
general purpose machines. This last 
trend is perhaps best exemplified by 
concrete mixers that carry a portable 
power hoist or movable booms to 
deliver the cement across excavations 
or to higher elevations. 


in the FOOD FIELD .. . Continuous processing ... 
High speed packaging . . . Sanitary design 


With food equipment as with ma- 
chine tools, the emphasis is on higher 
operating speeds and automatic con- 
trols. The food industry today is 
about at the stage that the chemical 
industry was fifteen years ago: it is 
just starting to convert from batch 
to continuous processes. To make the 
conversion successfully will require 
the complete redesign of old equip- 
ment, the development of new ma- 
chinery, and the application of high- 
order process control devices 

Take the bakery industry, for in- 
stance. In an old style bakery, the 
flour and other ingredients came in 
bags, and cans. In a large bakery, 
these materials formerly were un- 
loaded and stored, added to the 
rounders in required proportions, 
and taken from the mixers and put 
into pans which then were loaded in 
the oven. From that point, pans 
were taken from the ovens, stored in 
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racks, and the bread later sliced and 
wrapped. 

In the pushbutton bakery, the 
process is automatic. Dough is put 
into pans, which are transferred from 
conveyors to proofers, from proofers 
to ovens and from ovens to coolers 
and stackers — in effect, straight-line 
production. Formerly several men 
were required at each transfer point 
to do the work now done by a few 
limit switches, relays, and hydraulic 
pusher bars. 

Accompanying the switch from 
batch to continuous processes is bulk 
transportation of foods. Rice, malt, 
sugar, and flour are being transport- 
ed in bulk and handled from car to 
storage area by pneumatic convey- 
ors. When a mix is required, as in a 
bakery, pushing a button sets it up 
automatically. 

This automatic handling and proc- 
ess control results in several advan- 


tages, chief among which are: (1) 
higher production; (2) lower unit 
cost; and (3) better uniformity and 
quality of product. 

Another development worthy of 
note is automatic high-speed pack- 
aging. Relatively new are two units 
that fill and vacuum cap glass con- 
tainers from 3 to 8 in. in height and 
from 2 to 4% in. in diameter. The 
units are connected by a conveyor 
and automatically sequenced. The 21 
station filler supplies up to 575 jars 
per minute to the 16 spindle sealer 
that can vacuum cap at speeds up to 
625 jars per minute 

Machines for automatic forming 
and filling of cartons, for filling and 
sealing polyethylene containers, and 
for check-weighing of cartons also 
have been developed and are being 
refined. None of these machines is 
of simple design. Rather, each is 
complex, and utilizes the latest de- 
velopments in power transmission, 
electrical and electronic equipment 
and controls, and light weight me- 
chanical components 

Materials also are being 
carefully selected because of the 
trend toward sanitary design. (See 
Propuct ENGINEERING, Nov. 1950) 
Actually, there are three facets to 
this sanitary design, namely the use 
of non-corrosive metals, designing 
for quick knockdown and cleaning of 
equipment, and the elimination of 
rough joints and corners either by 
polishing after welding or by fairing 
out corners on castings. The materi- 
als being used are glass and inert 
plastics (for piping, lining of con- 
tainers, and for structural 
parts), stainless steel, and polished 
aluminum. 


more 
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in TEXTILE MACHINERY...Mechanical handling... 
Universal machines ...Higher operating speeds 


Although the textile industry does 
not have the highest wage scales in 
the country, it has had the highest 
rate of rise of any industry in the 
past 20 years. In the 1930's, for ex- 
ample, the average wage was $.30 per 
hour; today, it approximates $1.20 
per hr, even in the South. This rise, 
plus the impact of synthetic textile 
materials has caused a gradual evo- 
lution in textile machinery. 

First of all, machines are more 
automatic and equipped to handle 
larger “packages”; where formerly, 
the machine output was limited by 
the man, today that limitation has 
been removed. Higher speeds, made 
practical by the application of design 
tools such as strain gages, high speed 
photography and instruments for vi- 
bration analyses are on the increase 
The new Warner & Swasey loom, 
which has been in the experimental 
stage for several years, is now mov- 
ing into the plant and its price — 
$7,910 as compared to about $1,000 for 
a Draper loom — can be justified only 
by much higher output per manhour. 

Secondly, the increasing impor- 
tance of such synthetic materials as 
Nylon, Orlon and rayon have forced 
a switch to universal machines. For- 
merly, mills installed one group of 
machines for cotton fiber, the average 
length of which is under 2 in. There 
was another group of machines for 
woolen and worsted goods. Today 
there are machines that will handle 
any length of fiber from one to nine 
inches in length, and thus are adapt- 
able to any material including the 
new synthetics. McGlin-Hayes In- 
dustries, for example, manufactures 
a spinning machine which controls 


the fiber so closely that one inch 
fibers can be spun with reels 4 in 
apart. 

This change has necessitated use of 
variable speed drives on such ma- 
chines to best adapt the speed of 
operation to the fabric being pro- 
cessed. Improved motors —lint free 
types with sealed pre-lubricated 
bearings — have decreased mainte- 
nance materially. Oil-less bearings 
make possible spindle speeds of 12,- 
000 rpm or higher. Extensive use of 
light metals to reduce the inertia of 
moving parts also has contributed to 
increased speed of operation 

Greater use is being made by ma- 
chinery makers and equipment sup- 
pliers of electronic equipment, as in 
the Crompton and Knowles electron- 
ic letoff, various moisture detecting 
control instruments and others. 

Actually, with some few excep- 
tions, however, the improvement in 
textile machinery represents a grad- 
ual evolution, as previously men- 
tioned, rather than a rapid change. 
That this trend will continue is defi- 
nite; and the trend toward mill mod- 
ernization and toward faster methods 
of drying using both air and high 
frequency dielectric heating instead 
of steam will probably accelerate. 

Dielectric heating has been under 
development now at duPont for sev- 
eral years for drying of rayon — five 
years at least. With it, as with induc- 
tion heating in the case of metallic 
materials, heating is uniform 
throughout the cross-section of the 
object; with either steam or air, dry- 
ing takes place from the outside in 
Another important advantage of di- 
electric heating is that it is fast. 


IN AVIATION ...A prediction made five years ago 


leoks good for the future 


About five years ago, Frank Godsey, 
then Manager of the New Products 
Department of the Westinghouse 
Electric Corporation, presented a pa- 
per in which he predicted this trend 
in aviation: reciprocating engines for 
aircraft in short haul freight and pas- 
senger planes operating at speeds 
from 250 to 300 mph; turbo-prop 
power for commercial aircraft and 
long distance bombers operating in 
the 300 to 450 mph range; and jet 
propulsion for fighters and high 
speed bombers. That prediction is 
still good today. 

However, there has been an in- 
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crease in the size of gas turbine en- 
gines beyond that then visualized 
Ratings of 5,000 Ib thrust are common 
today, and 17,000 lb thrust power 
plants are — or will be — flying within 
the next few years. One pound of 
thrust equals one hp at 376 mph; at 
the speed of jet aircraft, some of 
which operate at 650 mph or higher, 
the hp output is doubied, since it is 
a straight line function of speed 
Thus, the future four engine bomber 
may well have higher power capacity 
than a destroyer, eight diesel loco- 
motives, or four hundred automobiles. 

In this country, an experimental 


turbine propeller transport craft 
should be flying before the end of the 
year, with the expense being borne 
by the engine manufacturer and the 
airframe builder. Another transport 
plane manufacturer now says he will 
go into production on a pure jet air- 
liner if he can get orders from the 
airlines for 25 to 30—and there is 
reason to believe he is not waiting 
for such orders before building a 
prototype. Still another manufactur- 
er is putting an all-cargo plane into 
production, although he has commer- 
cial orders for only a handful —an 
unthinkable project a year or so ago 

And all manufacturers are more 
daring in soliciting, and getting, air- 
line contracts — one reason the back- 
log of transport business is higher 
than at any time since the war. 

Another powerplant, just begin- 
ning to be researched in this country, 
is the ram jet. The beauty of the ram 
jet is that except for auxiliaries, it 
has no moving parts; capacity is a 
function of size; and projected speed 
of flight is on the order of 1,800 to 
2,500 mph. Although in this country, 
the ram jet power plant is thought 
of primarily for pilotless aircraft, the 
French have several experimental 
models of piloted fighters that may 
be adopted as standard equipment. 

Finally, the success of the Fair- 
child packet plane in military opera- 
tions practically guarantees its adop- 
tion for air freight service when the 
present emergency is past. It may 
well prove to be the advanced proto- 
type of similar specialized craft pro- 
duced by other manufacturers 

The ram jet has been referred to 
as a flying stove pipe. Actually that 
is an apt description. Air enters the 
front of the engine and is compressed 
by the forward speed of the plane 
Fuel is injected and ignited and the 
combustion gases shooting out the 
exit end provide the reaction that 
propels the plane forward. 

As is apparent, these characteris- 
tics of operation immediately create 
several problems. First, the plane 
must have an appreciable forward 
speed before the ram jet can operate; 
otherwise the flame is lost through 
lack of air. Current thinking is to 
use auxiliary power plants to get the 
plane — or missile — off the ground, 
after which the ram jet can take over 

The other problem is fuel con- 
sumption, which is high, and neces- 
sitates carrying a large supply. How- 
ever, unlike a rocket engine which 
operates once — or in bursts — the 
fuel supply can be controlled 

Of course, materials and construc- 
tions, as well as design of auxiliary 
equipment, is a problem for ram jets. 
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In ELECTRONICS and COMMUNICATION ... Television 
>». Radar...High speed computers 


The biggest thing to hit the electron- 
ics industry in years is television. 
Were it not for the impact of the 
military program, television would 
push everything else to the back- 
ground. Even so, the industry will 
keep going as long as possible with 
substitute materials. How long or to 
what extent the industry can absorb 
military contracts - ‘ithout severe 
cutbacks in civilian production is 
easy to answer: Not long. 

In the peak year of 1944, the elec- 
tronics industry produced about 4.6 
billion dollars worth of goods. Last 
year, the dollar output with prices at 
factory levels was between 1% and 
2 billion. At the end of 1950, the 
government had committed itself by 
letters of intent or through contracts 
to the purchase of over one billion 
dollars worth of equipment. Now the 
military is talking of 5 billion in or- 
ders by the middle of 1951. In short, 
current military requirements are in 
excess of the peak dollar volume 
turned out by the industry in 1944. 
Even considering the shrinkage in 
the value of the dollar since the last 
war and the fact that the government 
is putting much money into radar or 
its equivalent — the unit cost per item 
being high—there has to be some 
give some place. The give will be in 
civilian goods. 

Radar, loran, and equipment op- 
erating on a similar principle rate 
high in the military procurement 
program for two reasons: (1) it can 
be used to locate objects such as 
aircraft or submarines or to obtain 
“fixes” for navigational purposes;. 
and (2) it can be used to aim a pro- 
jectile or to control flight of an air- 
borne object. It is into equipment of 
this type that many contractural dol- 
lars will be put. 

The third major new use of elec- 
tronics is in high speed digital com- 
puters, as well as in analog computers 
and punch card machines. Although 
in terms of market, these devices do 
not represent a large total dollar 
volume, they are extremely impor- 
tant and will prove even more so in 
the future —say 10 years. In com- 
plexity computers are far ahead of 
any other type of electronic device. 
It is not generally realized that Eniac, 
one of the first all-electronic high 
speed computers contained approxi- 
mately 20,000 tubes. The new Bureau 
of Standard machines, SWAC and 
SEAC, have 500. 

(1) Printed circuitry — has played 
an important role in expendable mil- 
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itary equipment and will continue on 
a larger scale in the future. Some 
observers feel that long range civilian 
use is questionable because of the 
number of changes that usually are 
made in such equipment over a short 
period. 

(2) New materials — Researchers 
are learning a great deal about cer- 
tain dielectrics. There is a good pos- 
sibility that some of these may be 
synthesized in the near future. Syn- 
thetic mica is already in production. 


In the STEEL INDUSTRY... 


-« Electronic controls 


The steel industry has been con- 
vinced that better materials handling 
equipment will materially reduce 
cost of operation. The job is not so 
much that of obtaining handling 
equipment of. radical design as of 
modernizing existing plants and con- 
sidering the problem in the design of 
new mills. 

Electronic speed control is being 
used more and more extensively in 
rod mills because of its fast response. 
Motors are designed for high inertia 
loads to minimize the impact speed 
drop when the reds hit the rolls. 
This gives the regulator a chance to 
respond quickly enough to maintain 
speed. 

Electronic edge controls are used 
extensively but thickness gage con- 
trols tied in automatically with the 
up-and-down screws are not widely 
applied because their excessive sen- 
sitivity would require almost con- 
tinuous rotation of the screws and 
would soon wear them out. 


(3) Germanium crystals — are a 
two element device that can be used 
in place of a tube for such functions 
as half-wave rectification, detectors 
in radio and communications equip- 
ment, and for wave shaping functions 
in both civilian and military equip- 
ment. 

(4) Non-destructive testing — 
using electronic equipment has really 
just begun to make significant prog- 
ress. Look for more of this in the 
future. GE’s new industrial X-ray 
equipment, for example, is said to 
make practical large-scale, low-cost 
high speed internal inspection of 
mass produced products. 


Better materials handling 


X-ray thickness gages have been 
used for the past two years at the 
Sparrows Point plant of Bethlehem 
Steel Company. These gages measure 
the thickness all the way from the 
center of the strip up to the edge 
With these gages, thickness is a func- 
tion of the absorption of X-rays 
passing through the sheet or strip. 
There are no gage points to bounce, 
the measurements are taken all the 
way across the strip, the speed of the 
strip has no effect on accuracy, ana 
the accuracy is high. 

The trend in cold rolling is to high 
speed. This also is the case in tinning 
lines, and pickling and shearing lines. 
Up to 1938, 2,500 fpm was the maxi- 
mum speed in tandern cold reduction. 
In the new U.S. Steel plant to be 
built near Trenton a speed of 7,000 
fpm is contemplated. The highest 
speed at this time is 6,250 fpm maxi- 
mum at a five stand cold reduction 
mill. All the drives are d-c motors 
which permit closer speed control. 


IN AUTOMOBILES... Beth large and small cars... 
Avtomatic transmissions ... Nonferrous Materials 


Car designers have concentrated on 
four features since the end of World 
War II: engines with higher com- 
pression ratios and much greater 
horsepower capacity; sleek stream- 
lined bodies with a lower center of 
gravity; automatic transmissions; 
and all kinds of gadgets, from elec- 
trically or pneumatically operated 
windows to hydraulic steering. 
Before the shift to military produc- 
tion, there seemed to be no limit on 
the horsepower ratings to which de- 
signers would go. The new Chrysler 
V-8 is rated at 180 hp and reports 


from Detroit are that it will develop 
185 hp. LaSabre, GM's car of the 
future, is powered with a 300 hp 18 
deg-eight engine of Buick design, 
and while that represents too large 
a jump, it is known that Buick has 
been working on an in-line V-eight 
for some time. In terms of rating it is 
interesting to compare the cars of 
10 years ago with those of today (see 
table). 

But no longer can designers rely 
on the petroleum industry for higher 
octane gasoline. Oil companies are at 
the point of diminishing returns; to 
1951 
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get another two or three point in- 
crease in rating requires too much 
investment in plant and equipment 
It is cheaper to redesign the engine, 
using a bigger bore and shorter 
stroke and larger valves as the com- 
pression ratio is increased 

The increase in power of standard 
stock models plus the fair sales of 
small foreign cars has jolted many 
companies into taking another look 
at the small car field. Nash has had 
good reception with their Rambler 
series both in convertible and station 
wagon models. But the Nash, while 
having a small wheelbase, still is 
powered with an 85 hp engine and 
has the features of a luxury car 


automatic top in the convertible 
model, air-conditioned heating, radio, 
and others. The new Henry J is lower 
in price and has fewer accessories. 
Automatic transmissions have re- 
ceived considerable attention of late, 
the hydraulic torque converter, of 
the split-stage lock-up, or geared 
type, obtaining the major emphasis 
Of the cars listed in the table, only 
two models are not available with 
an automatic transmission of some 
type. However, the torque converter 
may not prove to be the final answer 
On less expensive models, an elec- 
trically or hydraulically actuated 
friction clutch which will give auto- 
matic control of acceleration but no 








torque multiplication may prove a 
feasible compromise 

The present shortage of materials 
will reduce the number of accessories 
and gadgets as well 
trim 


as chromium 
Some of these practices may 
carry over after the present emer- 
gency is past, when designers prob- 
ably will be forced into reducing (1) 
initial cost and (2) operating cost 

One way to cut operating cost 
would be to reduce the power loss 
between the engine and the road 
about 25 to 30 percent of the devel- 
oped horsepower being lost in trans- 
mission and to drive accessories 
Whether part of this can be recov- 
ered remains to be seen 


Table |—Horsepower Ratings and Prices of Typical Stock Automobiles 1940-1951 


1940 





1951 





TYPE AND MODEL 
OF CAR ENGINE 





Buick—Special 
Buick—Super 


Cadiliac—60S 
Cadiliac—72 


In-line eight 
In-line eight 





V-eight 
V-eight 








Chevrolet—Master Deluxe 
Chevrolet—Special Deluxe 


In-line six 
In-line six 





Chrysler—Windsor 
Chrysier—New Yorker 


In-line six 
In-line eight 
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DeSoto in-line six 





Dodge In-line six 





Hudson—Six 
Hudson—Eight 


In-line six 
In-line eight 





Lincoin 
Mercury 
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V-eight (Zephyr) 
V-eight 





V-eight 





In-line six 
In-line six 





in-line six 
In-line eight 





in-line six 
In-line eight 





Plymouth In-line six 805.00 





In-line six 
In-line eight 


Pontiac—Eight 925.00 





Studebaker—Champion 
Studebaker—Commander 


In-line six 
in-line six 
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1—All prices F.0.B. Detroit with standard equipment. 

2—Cvrrent prices do not include auiomatic transmission except in case of Chevrolet 
3—Prices on basis of near comparable models when model names have changed. 
*—Represents major engine redesign. 


with Powerglide. 
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> PRODUCTION DEVELOPMENTS 


| 


More Production and 
Better Quality by Cold Extrusion 


Refinement of the German process 
for extruding ferrous materials at 
room temperatures is rapidly reach- 
ing the point of widespread applica- 
tion. Materials and techniques for re- 
ducing friction between stock and die 
are getting the most attention. Both 
the government and industry are 
concentrating on the use of zinc phos- 
phate crystals that are bonderized to 
the skin of a wide variety of steels. 

Coincidental with these basic stud- 
ies in technique are long-range pro- 
grams for expanding press capacity. 
Small parts can be cold extruded in 
large mechanical presses of various 
types, but the emphasis is being 
placed almost entirely on hydraulic 
presses in which large-diameter bil- 
lets can be worked 

Once techniques are perfected and 
large presses become available, de- 
signers will be able to take advantage 
of some or all of the following: 

(1) Steel will go a lot further in the 
manufacture of both hollow and solid 
shapes. Scrap losses on a 35-lb pro- 
jectile made by forging and machin- 
ing often range from 6 to 20 lb. With 





cold extrusion, scrap loss is only 
about one percent. 

(2) Not only low- and high-carbon 
steels, but also the alloy and stainless 
types containing chromium, nickel, 
manganese and molybdenum can be 
cold extruded. 

(3) The physical properties of 
these steels can be increased appreci- 
ably, mainly through cold working. 
The Table shows typical values for 
ultimate and yield strengths, hard- 
ness, reduction in area and elonga- 
tion. These figures make it quite evi- 
dent that low-grade steel can do the 
job of the high-grade stocks. 

(4) In many cases, finish machin- 
ing will not be necessary, because the 
smooth surface of dies and punches 
is faithfully reproduced. 

(5) Tolerances of a few thou- 
sandths can be held, and concentric- 
ity is high. Both of these factors will 
reflect economies because less ma- 
chining cuts labor and materials 
costs. The concentricity factor is, of 
course, an important consideration 
with rotating parts. 

(6) It is possible that many slight 


irregularities in the structure of raw 
stock are “ironed cut”. 

An illustration of several of the 
above points is shown in the produc- 
tion of automotive transmission 
shafts at the rate of 1,600 per day. 
Medium-carbon 1%4-in. bar stock is 
cut to 14-in. lengths, then heat 
treated to a tensile of 100,000 psi. 
After being cleaned and treated with 
lubricant, the bar is stretched in 
three press operations to a length of 
22 in. Tolerances are held to +0.001 
in. and only a short machining oper- 
ation is needed to bring the seven 
different diameters to size. 

If this shaft were produced wholly 
by machining, a 22-in. bar 1%¢ in. in 
diameter would be required. Along 
the smallest diameter, %¢ in. of metal 
would be machined away as scrap. 
Thus, by extrusion, three shafts can 
be made from the material needed for 
two machined shafts. And from the 
extruded shaft, only the material re- 
moved in final machining is lost. 


Hot Extrusion of Steel 


There are in this country three 
5,500-ton presses that will handle bil- 
lets up to 19 in. in dia and 47 in. long 
Within a year or two at least one 
press rated greatly in excess of 
15,000 tons will be a reality. It will 
then be possible to handle billets 
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27 in. diameter and 65 in. long. Fig. 


Mechanical Properties of Cold Extruded, Heat-Treated Steels 
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C1040 81 74,700 


A5120 74 76,750 


Heintz Manufacturing Company 


70,500 | 
85,800 | 
98,375 
103,750 
106,400 
115.200 


69,400 
94,150 
101,600 
108,500 
111,800 
116,950 


79,800 
104 800 
115,250 
123,250 


110,150 
125,750 


91,900 
115,900 
129,450 


77,325 
101,166 
114,450 
122,450 


97,875 
112,550 


80,150 
103,700 
120,125 
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SIZE 
OF BILLET 
15.75 Diameter 
41.35 Long 


? 


SIZE OF BILLET 
27° ~Diameter 
65" Long 


1 compares the capacities of the two 
presses 

Considerable developmental work 
is being done in connection with a 
French technique, the Ugine-Sejour- 
net process, for extruding hot, var- 
ious grades of plain and alloy steel 
Several companies have obtained li- 
censes and will be turning out spe- 
cialized shapes, both flat and circular 
on a small scale by the end of this 
year 

The significant factors are the use 
of glass in place of graphite as a lub- 
ricant and the speed of extrusion 
two to three seconds 


Extrusion of Aluminum 


Recent developments in the field of 


extruded aluminum are notable both 
with respect to the production of ex- 
truded shapes by the hydraulic press 
process and to the production of parts 
by the impact extrusion process, es- 
pecially the latter. The trend is to- 
ward larger parts 
having complicated shapes and im- 


close-tolerance 


proved surface finish 

Hydraulically extruded shapes of 
the finned and hollow type are be- 
coming more and this 
trend will continue. An example is 


numerous 
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integrally stiffened sheet used in air- 
craft structures. A 9-in. ID tube with 
external T-shaped fins having an OD 
of about 12 in. is extruded. The tube 
s then split lengthwise and flattened 
to produce a developed width of 28 
inches. Considerable weight is thus 
saved and a large number of rivets 
eliminated. With the advent of larger 
more powerful mechanical and es- 
pecially hydraulic presses, larger sec- 
tions will be possible. Die materials 
and lubricants appear to be some- 
what less a problem than is the case 
with steel extrusion 
Impact-produced parts are prob- 
ably in for more drastic changes, es- 
high strength 
Though almost all of the aluminum 


pecially to alloys 
alloys can be impact extruded cold 
the majority are presently made of 
2S and 61S alloys. Impacts made of 
the strongest 
such as 75S are getting beyond the 
development stage and into pilot pro- 


heat treatable alloys 


duction 

The trends for impact 
can be summarized as follows 

(1) Through refinement in tool de- 
sign, better tool materials, improve- 
ment of lubricants and techniques in 
metal preparations better tolerances 
on OD wall and ID will be possible 


extrusions 





close 


The goal is the 


machining tolerances 


equivaient of 
(2) Just as tolerances will be im- 
proved, the finish « 
noticeably better. The 


yn impacts will be 
objective is t 
obtain what is now considered a good 
ground finish 

(3) Multiple station impact extru 


sion will permit the production of 
parts of more complex design 

(4) Combination up-and-down im- 
extrusion will result in 


pact parts 


with large diameter upper sections 


and smaller diameter lower sections 
(5) Equipment of larger capacity 
will mean larger parts and particu- 


ly complex semi-solid parts 


lar 

(6) Some work is now being done 
on angular impact extrusion, that is 
parts having extruded sections at ap- 
proximately from the 


Handles 


wheel spiders and parts with side 


right angles 


vertical center section 
bosses are examples 

(7) General trend is toward more 
and machine and assembly 
made by the 


in addition to the increased 


more 
components impact 
process 
use of the more common shell type 


Many 


die cast 


parts parts that are now 
drawn forged or machined 
will come off the impact 


press in the near future 


extrusion 
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Big Forgings Ahead 


Since the discovery of a 30,000 met- 
forging 
vfter World War II 


ican forging experts have been con- 


ric-ton closed-die press in 


Germany Amer- 
ducting elaborate and accelerated de- 
velopment programs designed to im- 
prove the size, quality and economy 
structural forged 
This trend will no doubt con- 
tinue at an even more rapid pace 


Mucn 


made as 


of machine and 


parts 
progress has already been 
is illustrated by the giant 
press shown in Fig. 1. This design is 
based on the size of existing machine 
shop and transportation facilities, and 
its rated capacity is expected to be 
on the order of 40 percent greater 
than the 

Drop hammers of conventional de- 
sign rated at 45,000 lb have permitted 


largest German press 


the production of large steel parts 
and 
propellers, but to meet the require- 


for use in airframes, engines 


ments of even larger parts, many 
press builders believe that the prac- 
tical weight limit of the reciprocating 
parts (800,000 lb in some cases) has 
been reached. Undesirable effects are 
produced in the anvil and the base 

The solution to these problems was 
found through 
Germany in the form of relatively 
small-size hammer forges of uncon- 
This type equip- 
is known as a counter-blow 


reconnaissance in 


ventional design 
ment 


120 


hammer and overcomes the undesir- 
able 


provides the equivalent in 


features just mentioned, and 
torging 
performance of a conventional ham- 
mer of estimated rating of 100,000 lb 
Fig. 2 shows the essential details of 
type 
weighing almost 
forged 

In this hammer 


hammer in which 


four 


this parts 


tons can be 
the large inertial 
mass required in the form of an anvil 
block is avoided by mounting the 
lower die in a movable ram that re- 
ciprocates counter to the upper ram 
and die. The two rams meet at the 
center of their combined travel with 
a complete conservation of momen- 
tum, in contrast to transmitting the 
force of the blow through the forging 
to the “stationary” anvil block and 
foundation 

As the trend continues toward the 
larger and higher-quality 
forged parts, both ferrous and non- 
ferrous (Figs. 3 and 4), the develop- 
next will 
probably be along the following lines 

(1) Better heating preceding forg- 
ing will be needed if high quality 
forgings are to be consistently pro- 


use of 


ments in the five years 


duced. Close control of time-temper- 
ature cycles insures proper structure 
and better surface quality. Oxidation 
within the furnace will 

problem, especially with 


also be a 
torgings 











having large sections. High-fre- 
quency induction heating, controlled 
atmospheres or molten salt baths will 
play more important roles 

(2) Improved post-forging cooling 
large 
parts are to be produced without in- 


techniques will be needed if 


ternal stresses or cracks 

(3) Bigger and better die blocks 
will be needed to handle larger parts 
Huge hydraulic presses will be used 
more and more to obtain 
speed die travel in forging the light 
metals 

(4) As is the problem with most 
metal forming techniques, better die 
lubricants will be needed 

(5) Considerable thought will be 
given to the processes of decarburiza- 
both of 
which are problems in the forging 
of steel 


reduced- 


tion and carbon restoration 


made 

nick- 
] . . ‘ . ‘ 

el-, copper- and titanium-base alloys 

will present problems concerned with 


(6) Large-sectioned 
from aluminum- 


parts 
magnesium - 


structural soundness. Research pro- 
grams similar to those conducted by 
steel producers will be set up by the 
nonferrous groups 


Cored Forgings 


A technique by which relatively 
small brass parts can be forged with 
cored holes in as many as four posi- 
tions in one plane has recently been 
put on a production basis. To date, 
the process has been used primarily 
for making various plumbing fittings 
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— elbows, tees, crosses and some 
valve parts — in either split or closed 
dies 

The principal advantages of the 
process as applied to brass are the 
multiple coring without draft, close 
tolerances of +0.005 in. and smooth 
internal and external surfaces. Holes 
up to 2 in. in diameter and 2 to 6 in 
(depending on position of core) 
depth are producible in production 
runs having a very short cycle time 

Materials savings ranging from 10 
to 25 percent can be realized, main- 
ly because the cores are deeper 
than those obtained by conventional 
methods. There is only a small 
amount of material that must be 
drilled or punched out when the web 
at the bottom of a cored hole is re- 
moved. 

Within the last few months, this 
technique has been adapted to forg- 
ing commercially pure titanium. 
Though titanium is more difficult to 
work than brass, there is hardly any 
difference in shape and finish in two 
parts, one of titanium and the other 
brass, formed in the same die. 

The mere existence of this titaniurn 
forging indicates that one more 
hurdle has been cleared. In the light 
of this accomplishment, many parts 
that must be corrosion resistant 
and/or light in weight will be pro- 
duced in the years immediately 
ahead. Chemical processing equip- 
ment, hydraulic systems and aircraft 
structures are just a few of the likely 
applications. 
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Fig. 2— Capacity of this 
counter-blow hammer is 
equivalent of a conven- 
tional hammer having 
rating of 100,000 Ib. 
Pneumatic operation and 
hydraulic coupling be- 
tween the two die blocks 
are the design features. 


Hydropress, Incorporated 
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Adhesives fasten... 


Aircraft Members... Telephone Parts... 
Relay Stacks ... Brake Shoes 


High strength adhesives have been 
developed for bonding just about any 
material except those with waxlike 
surfaces, such as polyethylene, Teflon 
and Kel-F. Thin sheets of these latter 
compounds can be bonded with per- 
manently tacky adhesi- like the 
polyisobutylenes. However, such 
bonds are not for structural uses. 

Among the most recent develop- 
ments are the epoxy or ethozylene 
resins. These resins are 100 percent 
solids that shrink only slightly on 
curing. They can be cured at room 
temperature or at elevated tempera- 
tures if a faster cure is needed. The 
properties of minimum shrinkage, 
low temperature cure, good adhesion 
anl low pressures needed for cure 
make these resins ideal for some pur- 
poses. They bond to a wide variety 
of both porous and non-porous ma- 
terials and need very little pressure 
and heeting equipment. 

Another class of 100 percent solids 
adhesives is the furane resins. These 
are especially noted for their adhe- 
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sion to thermosetting plastic materi- 
als and can be cured either at room 
or elevated temperatures. Resorcinol 
nylon is an example of the room- 
temperature-curing type. The impor- 
tance of this type is that it reduces 
strains caused by shrinkage and tem- 
perature differentials. Such an ad- 
hesive also produces a relatively 
non-porous bond. 

The number of resins used in high 
strength glass cloth laminates is con- 
stantly increasing These include the 
above-mentioned epoxy resins, also 
allyl glycol esters, unsaturated poly- 
esters, silicones and nylon. Each of 
these resins imparts different prop- 
erties to the laminates and their 
choice depends on whether the user 
is interested in heat resistance, elec- 
trical strength or other properties 
Laminates with the epoxy resins 
have given strength values as high 
as 85,000 psi in flexure. 

Rivets are being replaced more and 
more by phenolic elastomer adhe- 
sives in bonding linings into brake- 





shoes. These same adhesives are also 
used extensively in airplane con- 
struction. One-third of the surface of 
the B-36 is reinforced with members 
held by adhesives. Some of the ad- 
vantages of this type of construction 
are that smoother, strain-free joints 
exhibiting high strength and good 
corrosion resistance can be obtained 
Adhesives are continually being 
improved with regard to retaining 
their strength and flexibility at ex- 
tremes of cold and heat, Fig. 1. A 
phenolic acrylonitrile resin combina- 
tion has been found to retain a great- 
er degree of strength at high temper- 
atures than most other adhesives 
Military needs specify that adhesives 
should remain flexible and s‘able at 
all temperatures between —70 C and 
+250 C. Chances are that several 
types of resin will be needed to 
bracket this temperature range and 
that the universal adhesive will de 
a long time in coming 
More widespread use is being made 
of general purpose rubber-based ad- 
hesives that bond a wide variety of 
materials. These adhesives are con- 
venient to use and do not need much 
in the way of application equipment 
Some are air drying at room temper- 
ature, others also vulcanize at room 
temperature to produce a more per- 
manent bond. 
Silicone adhesives for bonding si)- 
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icone and other types of rubber to 
non-porous materials are also under 
development. Chemically, they are 
the most heat resistant adhesives, but 
they are low-modulus resins that 
cannot be used where high strength 
bonds are required. 


Dry Film Adhesives 


Through the use of a 0.002-in. dry 
film of adhesive, the thickness of 
which can be accurately controlled, 
uniform thickness of a bonded area 
can be assured. No time is required 
for solvent evaporation and sheets 
can be cut to desired shapes, thus 
facilitating automatic machine as- 
sembly of different metallic and non- 
metallic combinations into laminated 
structures 

The adhesive film is applied by 
sandwiching it between two surfaces 
to be bonded and clamping the as- 
sembly to produce pressures that 
range from 20 to 1,000 psi. The as- 
sembly is then heated to a temmpera- 
ture of 300 to 450 F. The time allowed 
for cure is a function of temperature 
and may range from 30 min to 15 sec 
The resultant bonds have tensile 
strengths of 5,000 psi and accelerated 
aging tests indicate that they last for 
more than 20 years 

These dry adhesives are becoming 
more widely used in metal assem- 
blies, and for bonding dissimilar ma- 
terials in electrical and electronic ap- 
plications. Two steel plates formerly 
ground and then drilled and tapped 
for 13 machine screws are now 
pressed together with the film be- 
tween and then induction heated to 
a complete cure in two minutes. The 
new Be!l Telephone headpieces con- 
tain fiber diaphragms that are at- 
tached to circular metal rings with a 
phenolic resin dry film. Relay stacks 
are now assembled with this type 
adhesive instead of being mechani- 
cally fastened with screws or rivets 
(Fig. 2). Another use is for bonding 
copper foil to the phenolic laminate 
base in printed circuit assemblies. 

These applications are indicative of 
a trend toward adhesive bonding in 
cases where large-scale production of 
mechanical and electrical assemblies 
require quickly-obtained, high- 
strength joints. As the number of 
pieces to be bonded increases, the 
costs of specialized assembly, heating 
and clamping equipment become 
more readily justified 

When it is considered that many of 
these laminated assemblies, whether 
they are similar or differ in shape 
only slightly, could be pressed and 
heated simultaneously, some cost 
factors become less important. 
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Powdered Metals... 


May answer high temperature problem 


With the perfection of a technique 
for infiltrating iron powder with cop- 
per alloy, it is now possible to mass- 
produce jet engine blades having a 
yield strength of 90,000 psi. These 
pressings are able to withstand three 
to four times as much vibration as 
403 stainless and eight times as much 
as carbon steel blades. 

The current restrictions on metal 
and increasing demands on machin- 
ing facilities are more than likely 
going to bring powder metallurgy 
more into the limelight. Precision 
parts weighing five pounds and meas- 
uring 18 in. in diameter can now be 
made. Thus, the advantages of little 
or no machining, minimum scrap, and 
comparatively low cost produciicn 
equipment may well be capitalized 
through the redesign of certain parts 
now being forged or machined. 

Iron powder similar to Swedish 
sponge iron is now in pilot produc- 
tion. This material, which approaches 
the purity of electrolytic iron pow- 
ders, eases compacting because of its 
structure. Iron cores used in elec- 
trical and electronic applications ex- 


hibit lower hysteresis and eddy cur- 
rent losses than do similar parts made 
of existing powders 

Rolled strips of iron, steel, bronze 
and Permalloy have been success- 
fully produced; also composite multi- 
layer materials such as soft iron on 
two-percent-carbon formulations 
Five passes in a rolling mill result in 
as-sintered RZ iron powder sheet 
having tensile strengths of from 43,- 
500 to 45,000 psi. This process appears 
to be particularly suitable for the 
production of various types of soft 
magnetic materials. 

In the event of a pronounced swing 
to powder metallurgy as the resul* 
of materials and production equip- 
ment shortages, it is possible that this 
process will be the answer for mate- 
rials having satisfactory strength and 
corrosion resistance at extremely 
high temperatures. 

Typical of this line of thinking is 
the use of high-density powder metal 
pressings in the form of valves for 
various types of automotive engines 
Other critical parts are no doubt in 
the early stages of development. 
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New Welding Methods for Tough Jobs 


Inert-Gas-Shielded Metal Arc Weld- 
ing. This recently-developed welding 
process utilizes a continuously fed 
The technique 
combines the key advantages of other 


bare-wire electrode 


welding processes with new features 
of its own. In manual operation, it 
has the flexibility of stick-electrode 
welding but there are no electrode 
changes. It is flux-free and fully 
shieided; has the high speed and 
economy of automatic welding meth- 
ods, but with the added advantages 
of position welding and a visible arc 

The key to the usefulness of the 
process is its value for rapid large- 
volume production. It is primarily 
suited to jobs where a great many 
parts or a large amount of weld metal 
is an important production factor 
Generally speaking, weld quality is 
excellent materials, 
appreciably better than could rea- 
sonably be expected from previous 
experience 

Both helium and argon are effec- 
tive as shields. Helium creates a hot- 


and, on some 
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ter, deeper-digging arc, with some- 
what more spatter; argon yields a 
softer, arc, shallower in 
penetration. Where characteristics 
other than those procured by helium 
or argon alone are desired, a mixture 


smoother 


of suitable proportion is the answer 
Of the many aluminum alloys, 2S 
and 3S welded, with 2S filled wire, 
develop almost the full strength of 
the annealed base metal. Application 
to cast aluminum is shown in Fig 1 
Welds in 61S plate with 43S wire 
develop the greater proportion of the 
annealed-metal mechanical proper- 
ties, and are susceptible to heat treat- 
ment for greater strength. Certain 
casting alloys of aluminum are also 
weldable on a production basis. 
One of the likely prospects for the 
shielded-arc process results from its 
effectiveness in depositing aluminum 
bronze. The new technique makes 
joining or overlaying with this mate- 
rial not only economically efficient, 
but also a high-quality operation 
Special equipment, particularly for 


low-ternperature service, can make 
good use of the special properties of 
aluminum bronze weldments. As an 
overlay, aluminum bronze is already 
proving useful for a semi-hard, dur- 
able and corresion-resistant surface 
in valve seats and gaskets in pump 
and compressor heads. This material 
is also valuable as a means for joining 
dissimilar metals. Silicon bronze can 
also be satisfactorily welded. It has 
a wide field of use in special chemical 
equipment and related applications 

The austenitic chrome-nickel stain- 
less steel can be successfully welded 
in all positions, without any special 
considerations other than those al- 
ways applied in welding these alloys 
A wide range of currents and speeds 
is available, permitting excellent 
control of penetration and bead 
contour 

One of the peculiar features of 
shielded-arc welding is its ability to 
effect an almost loss-free transfer of 
alloying elements through the arc. 
Even the titanium in stabilized stain- 
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less steel, which is lost in conven- 
tional arc welding, transfers with fair 
efficiency, and in most cases, there 
is no measurable loss of alloys. This 
is a key factor in applying the process 
to the special heat-resistant jet-en- 
gine alloys, and the other highly spe- 
cial metals of the future. A few such 
materials (S-590 jet engine alloy, for 
one) have been commercially proven 
by trial, but much of the possibility 
in these materials is a matter of fu- 
ture development. 


Coated Electrodes for Metal-Arc 
Welding. The last few years have 
seen the development and applica- 
tion of the low-hydrogen ferritic 
type of electrodes which are superior 
in some respects to conventional 
electrodes in that they produce high- 
er quality weld metals. Weld joints 
made with them are not subject to 
cold cracking. These electrodes are 
used for making high-strength joints 
in alloy steels, ranging up to 120,000 
psi ultimate strength in the as-weld- 
ed condition. Up to 200,000 psi ulti- 
mate tensile strength has been ob- 
tained in fully-treated joints made in 
alloy steels. Ferritic electrodes are 
rapidly replacing less effective and 
strategic austenitic 
welding ferritic armor. Further de- 
velopments and applications can be 
expected for use in welding alloy and 
structural grades of steels 


electrodes for 


Submerged Melt Welding. This proc- 
ess, until recently, has been used 
chiefly for automatic welding of parts 
positioned so that welding is done in 
the flat position. It is now possible 
to make fully automatic welds in the 
horizontal position, and many miles 
of large-diameter pipe have already 
been made in this manner. It is ex- 
pected that vertical welding will soon 
be common practice, thus opening up 
a much wider field of welding to this 
process. Also, manual welding will be 
done more rapidly in the future by 
horizontal and vertical submerged 
melt welding. Series-arc welding, as 
illustrated in Fig. 2, will also play an 
increasingly important role in appli- 
cations where alloy dilution and 
shallow welds are important factors 


Gas-Shielded Tungsten-Arc Weld- 
ing. This versatile method of welding 
aluminum, stainless steel, magnesium 
alloys, and many other metals and 
alloys has recently been made more 
useful by two new developments 
Special tungsten electrodes have 
been developed containing thoria, 
which makes it possible to use higher 
welding currents on a given diameter 
of tungsten than have formerly been 
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used. This makes possible higher 
welding speed and longer tungsten 
life. These thoriated-tungstens also 
do not become contaminated by other 
metals as did the previous standard- 
type tungstens. 

D-c has recently been used for 
welding aluminum by this process, 
which previously used only alternat- 
ing current. High welding speeds and 
deeper penetration have been ob- 
tained with direct current, which ex- 
tends the range of usefulness of this 
process to more high-speed auto- 
matic applications. 


Resistance Spot Welding. Power de- 
mands of this type of welding have 
often been a serious problem, since 
power from only one phase of a 
three-phase power line could be 
used. Recently, three-phase ma- 
chines have been developed to a high 
degree of perfection, thus making 
spot welding more feasible for many 
applications. 

Steel plates up to %-in. thick and 
aluminum alloys up to %-in. thick 
are now joined experimentally by 
spot welding. This method of fabrica- 
tion Is expected to receive wide ap- 
plication for subassemblies of ships 
and various types of transportation 


equipment. Spot welding of alumi- 
num alloy is also being accepted and 
used in some of the primary struc- 
tural parts of aircraft. 


Cold Welding. This process of weld- 
ing is not necessarily new. However, 
it has recently become attractive for 
joining aluminum, copper alloys and 
other metals. By this process, metals 
are joined at room temperature by 
forcing two cleaned pieces together 
under pressure. It is usually neces- 
sary for the two pieces to flow or 
move over each other to a certain 
extent before a bond results. This 
process shows promise for a few ap- 
plications at present, and may be- 
come more important in the future 
Its potential usefulness may be in 
joining metals and alloys that are 
damaged by the heat used in all con- 
ventional welding processes 

To date, cold welding has been 
applied on a limited scale to seam- 
welded light gage aluminum tubing 
And aluminum rod has already been 
successfully butt welded at 
temperatures. Other possibilities in- 
clude attachment of the buttons in 
ignition contact assemblies and at 
connections in electrical circuits 
using aluminum conductors 


room 
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Investment Castings Coming Up 


The investment casting process is 
particularly suited to the production 
to be 
made from alloys which are difficult 


of intricate parts and parts 
to machine or which cannot be ma- 
chined. Properly made castings gen- 
erally have smooth surfaces and can 
be held to tolerances of from 0.002 to 
0.008 in Design of the molds 
and conditions of casting can usually 
be varied to suit the particular metal 
that the 


per in 


being cast, so mechanical 
properties may be equal to and some- 
times superior to those 
Most types ol 
ric kel- 


aluminum- 


of wrought 
materials alloys, in- 


cluding iron- cobalt-, zinc- 


copper- and magne- 
sium-base alloys, can be cast in in- 
vestment molds 


While this type 


weigh less than two pounds, with the 


castings of 


most 
help of specialized techniques, more 
and more parts that weigh as much 
as 10 and 20 lb. will be appearing 
Castings weighing up to 60 lb. have 
been produced, and it is not unrea- 
more of the 


large sizes w 1] 


sonable to believe that 
relatively be made 
especially if one or more phases of 
the investment process are simplified 
and mechanized 

Castings made from alloys melting 
2,000 F are 


consisting of 


below usually cast in 


molds silica bonded 
Higher melting alloys, 
nickel-, and cobalt- 


base alloys, require more refractory 


with plaster 
such as iron- 
investments. These usually consist of 


silica or refractory silicates bonded 
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with colloidal silica or the reaction 
products of magnesia and an acid 
phosphate. They are somewhat more 
expensive and more difficult to use 
than the plaster-bonded investment 
For these reasons, it is preferable to 
use the plaster-bonded investment 
except for those metals that require 
highly refractory molds 

Since the 


molding proved to be an economical 


investment method of 


process tor making certain types ol 
tech- 


nique have been developed Although 


castings, many Variations in 
continue to utilize 
the fundamental principle of invest- 


ment casting, they make the method 


these variations 


versatile enough to meet a wide va- 
riety of casting problems 

Early use of the process for making 
industrial castings utilized wax rep- 
licas almost Injection 
poly- 
styrene, are now widely used instead 
of wax. The higher temperatures and 


exclusively 
molded plastics, particularly 


pressures necessary in molding plas- 
tics require the use of machined steel 
dies and rather costly injection press- 
es for making the replicas 

Waxes, on the other hand, can be 
injection molded with low-pressure 
hand-operated presses. Under these 
conditions, low-melting alloy replica 
dies can be used. Cost of these dies, 
which can be made by casting or 
hobbing, is much less than for ma- 
chined steel dies. But steel dies have 
the advantage of lasting almost in- 
definitely if properly handled, where- 


as, low-melting alloy dies distort or 
continued 
use. For this reason, machined steel 


change dimensions afte 
dies are now used almost exclusively 
for large runs of a single part even 
where wax is used as the replica 
material. For use in making replicas, 
plastics are rapidly gaining in favor 
over wax where the volume of parts 
made and the precision required jus- 
tify the cost of steel dies, and where 
high-pressure injection equipment is 
available 

Waxes are brittle and easily chip- 
ped or broken, or if they are com- 
pounded so that they are not brittle, 
they are soft and distort readily. By 
comparison, plastics are tough and 
much less subject to breakage and 
distortion. They have the further ad- 
vantage of lower coefficients of ther- 
mal expansion, so that variations of 
temperature at the time of investing 
In addition, poly- 
styrene is appreciably 


are less serious 
less costly 


than suitable waxes 


Frozen Mercury Process 


A relatively new variation of the 
investment casting method, which 
employs frozen mercury replicas and 
somewhat different investing tech- 
niques, has further increased the 
utility of the investment method 
Frozen mercury accurately repro- 
duces the details of the mold as 
shown in Fig. 1. Replicas are less 
subject to distortion and their dimen- 
sions are affected less by slight tem- 
perature variations than are the di- 
mensions of wax and plastic replicas. 
Castings having a surface finish of 
50 to 70 micro in. rms are obtainable 
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(as cast) if polished molds are used 
to make the replicas and the refrac- 
tory which forms the mold surface is 
sufficiently fine. In using frozen mer- 
cury replicas, temperatures of from 

85 to —155 F are used. These tem- 
peratures are obtained with dry ice 
or mechanical refrigeration 

The investment is maintained in 
the form of thin slurries and it too 
40 F. It is ap- 


must be kept beiow 
plied to the replicas by sequential 
dipping in the slurries with a subse- 
quent drying period. The investment 
is built up in this manner to form a 


shell mold % to % in. thick. The 
coated replicas are then held at room 
temperature until the mercury melts 
and runs out, leaving the refractory 
shell. The shells are given the neces- 
sary support and fired to 1,850 F and 
then cooled to the desired casting 
temperature. 

Frozen mercury has the peculiar 
property of welding when separate 
pieces are brought into contact. This 
makes it easy to assemble replicas 
in clusters for investing and to pro- 
duce highly complex replicas that 
cannot be made by any other method. 

Because the investment mold con- 
sists of a thin shell of strong refrac- 
tory, it is possible to vary, within 
limits, the manner in which the cast- 
ing is cooled. The supporting mate- 
rial may consist of unbonded sand 
or materials having greater or lower 
thermal conductivity than sand. The 
casting and shell may also be 
quenched in water, oil or air blast 
These variations permitted in cooling 
rate make it possible to exercise some 
control over the properties of the 
alloys cast. 
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Regardless of the method by which 
the investment molds are made, melt- 
ing of the alloys ‘can be carried out 
in any manner normally used for the 
metal being cast. The molds can be 
cast statically, with the aid of suction 
applied to the bottom of the mold; 
pressure cast; or centrifugally cast 
Because centrifugal casting yields a 
high ratio of finished castings to 
metal poured and particularly sound 
castings, this method is used exten- 
sively. 

Ten-pound castings are routine, 
and present users of the mercury 
process are capable of handling with 
existing equipment parts weighing 
20 lb. The ultimate limit of size is 
not yet known. Tolerances of 0.002 to 
0.005 in. per in. can be held, depend- 
ing on shape and metallurgical fac- 
tors. 

The nature of the frozen mercury 
pattern and the associated highly 
refractory thermal shock-resistant 
shell investment makes possible the 
casting of parts with extended sec- 
tions of 0.020-in. wall thickness. Hol- 
low jet engine blades now being mass 
produced have such wall thicknesses, 


Plaster Casting 


This term refers to a molding proc- 
ess which utilizes the cope and drag 
method similar to that of sand mold- 
ing, except that plaster of Paris or 
specially compounded plaster mix- 
tures are substituted for the sand 
The plaster is vibrated or forced by 
pressure over metal or rubber pat- 
terns to form the two sections of the 
mold. After the plaster has hardened, 
the patterns are withdrawn and the 


molds are baked at 600 to 700 F to 
remove moisture. This method of 
casting is limited to use with metals 
that have melting points below 2,000 
F such as brass, bronze, aluminum 
and magnesium. Sufficient draft must 
be allowed on the patterns to permit 
withdrawal from the mold, partic- 
ularly in cases where metal patterns 
are utilized. 

Many of the aluminum and magne- 
sium castings that can be made by 
this process are readily produced by 
the more economical pressure die 
casting method. For this reason, cope 
and drag plaster molding of the light 
metals is limited in its utility to rel- 
atively short runs of castings which 
cannot normally be produced eco- 
nomically by pressure die casting. In 
pressure casting brass and bronze 
parts, however, the present die ma- 
terials deteriorate rapidly, and plas- 
ter casting may, therefore, become 
the more economical method in the 
years ahead 

Casting surfaces and dimensional 
tolerances obtained by plaster cast- 
ing are nearly equal to those obtained 
by pressure die casting. Because of 
the insulating effect of the plaster, 
the metals generally have coarser 
grains and slightly lower tensile 
properties than are obtained with 
metal molds or sand castings 

By utilizing cores in conjunction 
with plaster molding, it is possible 
to produce exceedingly complicated 
shapes. Sections of the molds are 
produced from plaster in metal core 
boxes in about the same manner that 
sand cores are made. The separate 
sections are then assembled to form 
a mold. Where cores are used, it is 
possible to produce cast shapes that 
could not be made by pressure die 
casting 

For casting the melting 
metals, plaster cores as well as sand 
cores can be used in conjunction with 
permanent metal molds (Fig. 2) 
Metal cores are usually used except 
for making intricate shapes where 
they might cause cracking or be dif- 
ficult or impossible to remove. Where 
this is true, plaster cores may be 
satisfactory and result in improved 
surfaces and dimensional tolerances 
in comparison to those obtained with 
sand cores now widely used. 
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PRODUCTION DEVELOPMENTS 


Next Electroplating Techniques 


Of the 30 metals that can be de- 
posited from aqueous solution, the 
deposition of only about a dozen has 
become of commercial importance. 
Among these are nickel, copper, tin, 
lead, zinc, cadmium, chromium, gold, 
silver and rhodium. Many of the 
other electrodeposits have not yet 
found any utilization, but with the 
great growth of technical industries, 
particularly those concerned with 
electronics, special types of coatings 
may play a small but important part. 
Accompanying table shows metals 
that can be deposited. Some of the less 
common metals have useful proper- 
ties and are now being deposited to 
a small extent. For example, indium 
is used in bearings, and palladium for 
corrosion resistance. Manganese pro- 
tects steel sacrificially, in the same 
manner as zinc, and is very hard, but 
no use has yet been made of electro- 
deposited coatings. Antimony depos- 
its are bright and corrosion resistant 
to acids. Tellurium may be useful 
because of its high electrical resis- 
tivity. Gallium is liquid at room tem- 
peratures. These less common metals 
will gradually find special uses, but 
one cannot predict when or where. 

Metals an be co-deposited from 
aqueous solution to form true alloys, 
a large number of which have been 
studied. Up to the present time only 
a few alloys—brass, nickel-cobalt 
alloy, and lead-tin — have found any 
commercial utilization. The first two 
are used for decorative purposes. 
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A present-day trend is the devel- 
opment of alloy plating to the point 
where the processes are commer- 
cially feasible, but the adoption of 
the processes is slow because: of the 
increased difficulty involved in the 
control of alioy plating solutions. 
Electrodeposited alloys have certain 
advantages over the pure electro- 
deposited metals, as they may be 
harder, finer-grained, brighter and 
more corrosion resistant. Certain of 
them undergo a precipitation type of 
hardening upon heat treatment. In 
additiqn, alloys can be obtained of 
tungsten and molybdenum, although 
these metals cannot be deposited in 
the pure state from aqueous solution 
Bronze plating and speculum plating 
have been developed by the English 
and are commercially feasible. The 
latter alloy is hard, has a pleasing 
white color and on tableware resists 
tarnish better than silver. 

A copper-tin-zinc alloy is readily 
obtained with a bright decorative ap- 
pearance. Zinc-tin alloys have very 
good corrosion resistance. Copper- 
lead and silver-lead alloys are useful 
for bearings. Cobalt-tungsten alloys 
have unusually good hot-hardness. 
The electrodeposition of phosphorous 
alloys containing nickel or cobalt has 
been developed at the Bureau of 
Standards. Also a process has been 
developed for depositing them with- 
out use of an electric current. The 
process permits deep recesses, which 
are not easily accessible to current 


1. Alloy Deposition 
2. Use of Rare Metals 





flow, to be nickel plated. These alloys 
are hard and the nickel alloy has 
good resistance to acids. 

Many of the metals that cannot be 
deposited from aqueous solution can 
be deposited from fused electrolytes, 
usually in the molten state. This is 
the method by which aluminum, 
magnesium, lithium and others are 
obtained. Metals that separate out 
below their melting points, as solids, 
usually consist of a loose aggregation 
of crystals or trees. Obvious!y, fused 
electrolytes are not of much value for 
producing coatings or for electro- 
forming. 

Another of the present trends in 
electrodeposition is the attempt to 
deposit metals in a smooth coherent 
form at ordinary temperatures from 
non-aqueous solutions of organic 
solvents. I metals such as tungsten, 
molybdenum, titanium and tantalum 
could be deposited, the coatings 
would find considerable use. The in- 
vestigation of electrodeposition from 
non-aqueous solutions is difficult, but 
the rewards are sufficiently great that 
the subject will be continued and 
extended until all of the metals not 
now depositable from aqueous solu- 
tion can be satisfactorily deposited. 
The most recent interest in the sub- 
ject was aroused by research work in 
connection with the electrodeposition 
of aluminum from an organic solvent. 
Aluminum wave-guides have already 
been electroformed. 
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Electrodeposition on 
Special Surfaces 

Stainless steel was once considered 
difficult to coat, but with suitable 
plating solutions of an acid nature, 
adherent coatings can be obtained 
readily. Procedures have been 
worked out for plating zinc base die 
castings with copper and nickel. 
Much research has been spent on at- 
tempts to produce adherent deposits 
on aluminum and today this is done 
on a commercial scale by first pro- 
ducing an adherent coating of zinc by 
chemical replacement which is then 
coated with the desired electrode- 
posit. The zinc immersion process has 
been extended to the deposition of 
coatings on magnesium and in time 
magnesium will be nickel plated 
commercially. The AEC have studied 
the deposition of several metals on 
beryllium. A need still exists for 
methods of producing adherent coat- 
ings upon some of the rarer metals 
such as titanium, tungsten and 
molybdenum 

A considerable trend has devel- 
oped toward plating on nonconduct- 
ing surfaces. While this has been 
done early in the development of 
electrodeposition, new procedures 
and applications have been develop- 
ing. The plating of plastics was once 
a novelty but now they are plated 
commercially at low cost with cop- 
per, nickel or silver. The first step to 
the process usually involves the pro- 
duction of a thin film of silver on the 
surface by chemical methods, fol- 
lowed by electrodeposition of copper 
and other metals. A recent improve- 
ment in the process involves the 
spraying of chemicals to produce the 
silver film on the plastic 

Electrodeposition on plaster or 
rubber-like masters has been used 
for making metallic molds. Quartz 
crystals are coated with metai to vary 
their frequency. Where low weight is 
important, wood may be coated with 
metal. Sometimes metal is deposited 
on a nonconductor to serve as a sur- 
face for soldering or for a mechanical 
connection 


Bright Deposits 


Bright nickel plating solutions now 
probably account for the largest part 
of the nickel plating done today. 
Brighteners have been developed for 
zine plating to give it the eye-appeal 
of cadmium. Bright copper deposits 
and several bright alloy deposits, 
such as cadmium-zinc, bronze, spec- 
ulum, copper-tin-zinc and nickel-tin 
have been produced. 

Other methods of producing bright 
deposits have been developed. Elec- 
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tropolishing involves making a metal 
object anodic in certain solutions, 
such as mixtures: of sulfuric and 
phosphoric acid. Under the right con- 
ditions, the metal comes from the so- 
lution mirror-bright. The method is 
used commercially mainly for stain- 
less steel and aluminum and, to some 
extent, for brass. It can also be ap- 
plied to electrodeposited coatings, for 
example, electrodeposited nickel, but 
thus far has not been utilized for this 
purpose to any extent, because the 
process removes too much of the de- 
posit. 

To overcome the objections of 
electropolishing, a combined plating 
and electropolishing process has been 
developed, called periodic reverse 
The current is reversed at intervals 
while the object is in the plating tank, 
and the result is thet thick, bright 
deposits can be obtained from plating 
solutions which normally yield dull 
deposits. The process has been suc- 
cessfully applied to copper and silver 
plating from cyanide solutions and is 
commercially used, but the applica- 
tion to many other types of plating 
solutions has not been worked out. 


Special Engineering Uses 


The production of metallic objects 
by electroforming is an old art, but 
there has been a consistent develop- 
ment of new uses for it. Such diverse 
objects as sieves, molds, computer 
cams, searchlight reflectors, wave- 
guides, magnetic tape and pitot tubes 
have been economically manufac- 
tured by the process. Among the 
other engineering uses of electrode- 
position are the building up of worn 
or undermachined parts. This has 
been done in England to a larger ex- 
tent than in this country and deserves 
more exploitation as materials be- 
come more critical. For the atomic 
energy program, heavy nickel coat- 
ings are being produced on the inside 
of large steel tubes, and nickel de- 


Metals Depositable From Aqueous Solutions 





Commercially | 
Important 


Depositable but 
of Little Use 


Questionable 


position used to make porous dia- 
phragms for gaseous diffusion 

A recent development is the pro- 
duction of porous chromium which 
holds an oil film, and is of use in en- 
gine cylinders and on piston rings 
Where the economics of production 
require, objects can be stamped or 
formed from pre-plated sheet. The 
production of tin plated steel sheet 
and zinc plated steel wire in continu- 
ous lengths is carried on in large in- 
stallations. The same procedures can 
be used for producing continuous 
sheets of steel coated with other 
metals 

There are two other factors that 
will have an indirect but large effect 
upon the engineering applications of 
plating. (1) The introduction of spe- 
cifications into the plating industry 
has been accomplished in the auto- 
motive industry and has been instru- 
mental in greatly improving the 
quality of plated parts on automo- 
biles. The government has many spe- 
cifications for plated products.: The 
American Electroplaters Society and 
the American Society for Testing 
Materials have issued joint specifica- 
tions covering many types of plating 
The trend now is toward specification 
of plating. This means on the one 
hand that the consumer will obtain 
a more satisfactory product; on the 
other hand, it means that the engi- 
neer can no longer simply specify a 
metal, but will be required to know 
and specify the quality of the finish 
required. (2) Another trend in elec- 
tredeposition is the study of the elec- 
trodeposits themselves. The interest 
in this has been growing at an ac- 
celerated pace. Studies are being 
made by various groups on such sub- 
jects as determining the effect of 
chromium on the fatigue strength of 
steel. More knowledge of the prop- 
erties of electrodeposited metals will 
enable engineers to adapt them for a 
large variety of purposes. 


age ———— 
Depositable 
from Fused 
Electrolytes 


Pure Alloys 





Osmium 
Palladium 
Platinum 
Polonium 
Rhenium 
Rhodium 
Ruthenium 
Selenium 
Tellurium 
Thailium 


Cadmium 
Chromium 
Copper 
Gold 

Lead 


Antimony 
Arsenic 
Bismuth 
| Gallium 
Germanium 
Nickel | Indium 
Silver Iridium 
Tin Iron 
Zinc Manganese 
Mercury 


Columbium 
Molybdenum 
Tantalum 
Titanium 
Tungsten 
Zirconium 


Brass 

Bronze 
Copper-Tin-Zinc 
Copper-Lead 
Cobalt-Tungsten 
Lead-Tin 
Nickel-Cobalt 
Phosphorous-Cobalt 
Phosphorous-Nicke! 
Silver-Lead 
Speculum 

Zinc-Tin 


Aluminum 
Lithium 
Magnesium 
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PRODUCTION DEVELOPMENTS 


Larger Die-Cast Parts 


Developments in the mechanical 
engineering and metallurgical as- 
pects cf the die casting process are 
responsible for most of the recent 
advances in this field — and this trend 
is expected to continue. Of the ma- 
terials cast, zinc still represents the 
approximately 60 

mainly because 


greatest volume 
percent by weight 
of the many zinc die castings used on 
automobiles and trucks. Aluminum 
now accornts for about 30 percent 
and magnesium is coming more into 
the picture, mostly in ultra-light- 
weight applications such as business 
machines and portable tools 
Mechanical engineering is respon- 
sible for recent physical develop- 
ment of the related to 
casting mechanisms and design of 
tools and other equipment. 
Metallurgy accounts for many of the 
newer casting alloys, for satisfactory 


process 2s 


dies, 


Fig. 2 — Magnesium-alloy (AM 263) dic- 
tating machine housing, measuring 8&'/2 
by 12 by 6 in., has average wall thickness 
of about '/, in. Relatively smooth as-cast 
surface requires very little finish. 


Soundscriber Corporation and 
Aluminum Corporation of America 


Fig. 3 — Deicer air-distributor valve made 
of Alcoa 85X aluminum alloy incorporates 
sections having thicknesses that range 
from |;4 to zy in. Honeycomb passages 
illustrate complexity of shapes. 


Eclipse-Pioneer Division, Bendix Aviation Corporation 


Fig. 1 — Small zinc die castings are now taking the place of similar parts formerly 
made as castings, stampings or on a screw machine. Chain links ore cast already 
interlocked and wires in the wiper-brush (lower lett) automatically inserted. 


methods of alloy preparation and 
control, for advancements in finishing 
methods and for the solution of prob- 
lems of inspection, control and treat- 
treatment procedures, all of which 
insure uniform, sound die castings 

Highly scientific methods for con- 
trolling alloy composition are being 
applied during the various phases of 
production, generally in the form of 
quantitative spectrochemical analy- 
sis. Though the equipment required 
is complex, the resulting economies 
are appreciable in the mass-produc- 
tion of close-tolerance die castings 
Die steels are also being subjected 
to rigid controls, such as ultrasonic 
inspection, because the slightest de- 
fect in the die cavity is greatly mag- 
nified under pressure during re- 
peated casting cycles 

Special alloys, refinement of die 
design and development of automatic 
machines have resulted in die-cast 
components that are both smaller and 
larger than those produced a few 
years ago. Many small parts, such as 
those in Fig. 1, are now being die 
cast instead of assembled from two 


Gries Keproducer Corporation 


stampings and/or screw 
machine parts, thereby conserving 
material and cutting the ever-rising 
machining and handling 
appreciably. 

Large die-cast parts such as the 
zine radiator grilles on late model 
cars and the magnesium alloy dictat- 
ing machine housing shown in Fig. 2, 
represent the advanced techniques 
new in use. The aluminum alloy air- 
distributor valve housing, Fig. 3, il- 
lustrates the complex shapes that can 
be obtained and the pressure-tight- 
ness that can be “cast” into a part. 

With the development of larger, 
high-pressure die casting machines 
(which will have to have improved 
locking mechanisms), metallurgical 
controls and special die materials, the 
next few years will probably see even 
larger, more complex parts. These 
will incorporate a variety of features 
such as inserts and may well be made 
of materials not now associated with 
this process. An indication of this 
trend is the fact that serious thought 
is currently being given to the die 
casting of higher melting point alloys. 
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Since World War II, several com- 
panies have been working indepen- 
dently toward lowering the cost of 
deep drawn metal parts. The meth- 
ods of approach have followed two 
courses, both of which still require 
considerable refinement before one 
or both become generally accepted 

One approach is to stick with the 
basic metal punch and die technique, 
but to modify the forming members 
so that the sheet metal blank is sub- 
jected to a reverse draw, all in a 
single continuous stroke. To put it 
another way, a shallow cup is formed 
and then the cup is turned inside out 
as the draw A 12-gage, 
high-tensile steel blank of 40-'n. di- 
ameter is currently being made into 
a cup that forms one half of a 14-in 
Diam- 
eter reduction percent 
and the length-to-diameter ratio is 
almost 1.7 to 1. Dies for a 20-in. 
cylinder, the thickness of which will 
exceed the present maximum of 
about 0.110 in., are now available and 
thought is being given to 
36-in. units. A special 1,500-ton press 
is now being designed for producing 
these large parts. 

The second modification of the bas- 
ic drawing technique is to replace 
the female die with a flexible member 
that conforms to the continuously 
changing contours of the blank. 
There are two types of flexible “die”, 
one a rubber pad, which is typified 
by the Marform process, and the 
other a rubber-faced diaphragm, as 
used in the Hydro-Form technique. 
To date, Marform parts are generally 
larger, but of simpler shape than 
Hydro-Form units, Fig. 2, but with 
equipment of comparable pressure 
capacity and size, the capabilities of 
the two processes are generally sim- 
ilar. 

Another difference in the two 
methods: Marform equipment is de- 
signed for attachment to existing hy- 
draulic press equipment or as a fea- 
ture of a conventional hydraulic 
press that can be used for punch and 
die or Guerin operations, as well as 
for Marforming. A special control is 
used for precisely regulating the rub- 
ber pad backpressure, thus control- 
ling the amount of pressure exerted 
on the blank at any point during the 
drawing operation. Hydro-Form 


progr esses 


diameter gas cylinder, Fig. 1 
is about 66 


serious 
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Flexible Dies to Improve 
Deep Drawing Techniques 


equipment is designed wholly fo 
forming parts by this particular 
method only. Here, the diaphragm is 
backed up by hydraulic oil in which 
pressures reach maximum values of 
15,000 Ib per square inch 

Various grades of both aluminum 
and steel are applicable to these two 
processes. Sheet thicknesses range 
from 0.010-in. aluminum foil to 0.500- 
in. steel. Departure from the original 
sheet thickness is slight 

Compared to conventional deep 
drawing techniques, the flexible-fe- 
male-die process has the following 
desirable features: (1) tooling costs 
are substantially reduced and the 
second-draw are often elimi- 
nated; (2) production costs can be 
reduced as much as 50 percent; (3) 
short runs show considerable econ- 
omy because of inexpensive tooling 


tools 












and quick changeover features; (4) 
unusual shapes and segments can be 
accurately and economically formed; 
(5) tapered shapes can be drawn 
with greater slope and depth; (6) 
several different parts of complicated 
contours; each having similar pres- 
sure curves, can be formed simulta- 
neously; (7) essentially uniform wall 
thickness is maintained in the drawn 
part; (8) surface finishes, both pol- 
ished and coated, can be formed 
without damage; (9) strain concen- 
trations are reduced in the formed 
part; and (10) annealing costs are 
less because the number of draws is 
reduced and in some czses annealing 
is eliminated entirely 

The advantages of these modified 
drawing techniques will no doubt be 
capitalized as soon as the specialized 
equipment becomes available 






Fig. 1 — Each half of these 14-in. dia gas cylinders is formed in a single operation 


by the reverse-druw process. The welding machine at left completes the assembly. 
Scaife Company 


Fig. 2 — Typical shapes producible by either the Merform or Hydro-Form process. 
Mydropress. Incorporated 






















ELECTRICAL DEVELOPMENTS 
SQ 





Semiconductors... 


will become a major field of electrical engineering. 


Semiconductors are relative new- 
comers to the field of product engi- 
neering. Because of the magnitude of 
current research programs, semicon- 
ductors may be classed as still being 
in the laboratory stage. Yet, the 
number of practical applications is 
already great. If the researchers have 
reasonable success in surmounting 
some of the problems they face, semi- 
conductor technology promises to be- 
come one of the majer branches of 
engineering. 

Although the theories accounting 
for the behavior of semiconductors 
are complex, their chief peculiarity 
is clearly understood. A semicon- 
ductor has a high resistance to the 
passage of electrical current in one 
direction, while resistance in the op- 
posite direction is comparatively low 
This is immediately recognized as the 
property of an electrical rectifier 
And, up to the present, rectification 
has been the most successful applica- 
tion of semiconductors. The semi- 
conductors of most interest include 
copper oxide, various other oxides, 
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germanium and silicon 


Other peculiarities of semi-conduc- 


selenium, 


tors arise from the dependence of 
their electrical characteristics on 
temperature (thermistor), light con- 
ditions (photo diode) 
pressed bias voltage (transistor) 


Metallic Rectifiers 


It appears probable that the sele- 
nium rectifiers of the reasonably near 
future will block as much as 75 volts 
per plate, will be suited for service 
at higher ambient temperatures and 
will be longer lived. Such character- 
istics are predicted by representa- 
tives of both military and private 
laboratories. The higher voltage rat- 
ing per rectifier cell foretells wider 
use of metallic rectifiers from an 
economic standpoint. For a given line 
voltage, the rectifier assembly will be 
smaller and lower in cost. The com- 
mercial use of metallic rectifiers daies 
back to the early days of radic when 
copper-oxide assemblies were used 
to trickle charge batteries for home 


and an im- 














radios. In the years following, the 
application of copper-oxide rectifiers 
broadened to a diversity of higher 
power requirements. The selenium 
rectifier found wide acceptance at 
the beginning of the last war. Their 
lighter weight and the critical short- 
age of copper for copper-oxide recti- 
fiers were the factors that spurred 
the use of selenium rectifiers. At 
first, the selenium rectifiers had a 
relatively short life. After the war, 
the selenium rectifier with its in- 
herent advantages of less space, 
weight and cost was widely adopted 
for irdustrial purposes. At the same 
time, process advances brought about 
stability and long life. 

Until 1947, the highest commercial 
selenium rectifier blocking voltage 
was’ 18 volts rms per plate. Now, at 
least one manufacturer, the Westing- 
house Electric Corp., has made avail- 
able rectifiers rated at 33 volts per 
plate. Blocking voltages as high as 
45 volts have been achieved in lab- 
oratory specimens. The eventual goal 
is 75 volts per plate. 


Applications 

Small selenium rectifiers are wide- 
ly used in electronic communication 
and control assemblies. Here, they 
replace fragile glass tubes. It is ex- 
pected that with the increasing ap- 
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plica.ions of magnetic amplifiers the 
manufacture of small selenium recti- 
fiers will be expanded many times 
A designer replacing electron tubes 
with magnetic amplifiers certainly 
will not select a tube for rectification 
Second, the latest self-saturating 
magnetic amplifier circuits employ 
two or more selenium rectifiers to 
accomplish the self-saturating fea- 
ture. In this regard, the low ambient 
temperature rating at present in 
the order of 35 C — has been the sub- 
ject of investigation by rectifier and 
magnetic amplifier manufacturers 
Rectifiers for higher temperatures 
are already in the laboratories. Com- 
mercial versions should appear soon. 
Today, de-rating is a familiar prac- 
tice of designers attempting to offset 
the temperature limitations of seleni- 
um. The engineer specifies a rectifier 
with a power capacity in excess of 
the actual requirements of the cir- 
cuit. This uneconomical practice will 
be unnecessary 

Aside from control applications, 
selenium rectifiers appear more fre- 
quently in machine design. Individual 
power supplies furnished on indus- 
trial equipment such as machine tools 
make possible use of d-c drive motors 
regardless of the plant power supply 
Thus, the availability of compact and 
low cost metallic rectifiers make it 
possible for the designer to apply the 
efficient speed control of d-c drives 
to a wider range of machines 

Most machine tools today are pow- 
ered by a-c motors. Where extensive 
ranges of adjustable speeds are de- 
sired, it is necessary to incorporate 
expensive auxiliaries such as change 
gear boxes, variable belt drives or 
various types of slip couplings. The 
trend in many instances is to replace 
the a-c motor with the d-c motor 
and selenium rectifier combination. 

Increasing use is being made of 
the selenium rectifier for battery 
chargers and d-c welders. The de- 
velopment of saturable reactor con- 
trol circuits is one reason for the 
trend. With saturable reactors, the 
voltage output of the rectifier stack 
can be accurately controlled without 
high power losses. The selenium rec- 
tifier replaces a motor-generator set 
in one d-c welder. The elimination 
of the rotating machines leagthens 
the welder's service life. Since there 
are no friction and windage losses, 
the selenium rectifier welder has a 
full load efficiency of 66 percent com- 
pared with 54 percent in the motor- 
generator welder. Weight is only half 

High voltages are obtainable from 
selenium rectifier stacks. In large 
installations — such as a 11,500 volt, 
5 amp rectifier for a radio transmitter 
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the overall size of selenium power 
pack is considerably smaller than 
other types of rectifiers. More ap- 
plications are also forecast in high 
voltage, low current applications, 
typical of which is an electrostatic 
precipitator or air filter. One recent 
installation has a 70,000 volt, 70 ma 
selenium stack. Soon to be announced 
is a high power rectifier for 1,000 kw 
with plates measuring two by five 
feet. 

Selenium rectifiers have interest- 
ing possibilities in small motor driven 
machines where constant speed is re- 
quired on either a-c or d-c supply 
Business machines are typical. In a 
voice recorder, for example, a gov- 
ernor-controlled d-c fractional hp 
motor is combined with a small sele- 


Germanium Dio 


Miniature elements incorporating 
the semiconductor germanium are 
commercially available for use as 
rectifiers in non-power circuits. 
Large numbers already are in use in 
television circuits where the germa- 
nium diodes act as detectors and 
limiters. What their possibilities are 
in product design remains to be seen 

One manufacturer, the Signal En- 
gineering and Manufacturing Co. of 














nium rectifier. Turntable speed is the 
same in both a-c and d-c locations 
Another trend appears to be the use 
of selenium rectifiers in certain sol- 
enoid and relay circuits. This permits 
designers to adapt the d-c solenoids, 
which are faster acting and more 
sensitive than the a-c types, to a-c 
powered machines. Circuit breakers, 
milking machines, pinball machines 
and business machines are examples 
of applications for high-speed relays. 

It is apparent that selenium recti- 
fiers have advantages already being 
exploited by product engineers. Con- 
tinuing research promises to improve 
these advantages further. It is safe 
to predict that many more of the 
forthcoming product designs will in- 
clude selenium rectifiers 


New York accomplished design of a 
sensitive and fast-acting a-c relay by 
use of germanium diodes. The diodes 
rectify the small a-c signal to realize 
the benefits of d-c relay actuation 
which is inherently faster than a-c 
operation. The extent to which ger- 
manium diodes will be used in elec- 
tronic machine controls or servo- 
mechanisms depends on the accep- 
tance of miniaturization by industry 
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Small size of the transistor is apparent in this 
photo. Transistors produce amplifications as 
high as 100 to 1 and are suitable for fre- 
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Bell Telephone Laboratories 


Vacuum Tubes to Transistors? 


Transistors are in the stage now 
that electron tubes were in the early 
stages of their development. Some 
successful test applications have al- 
ready been made but certain “bugs” 
remain to be eliminated. Means must 
be found to make transistors stable 
and uniform in characteristics before 
they can rival electron tubes as 
dependable product components 
Several laboratories are conducting 
research aimed at solving these prob- 
lems. If the confidence of the engi- 
neers involved is any indication, 
transistors will eventually not only 
replace vacuum tubes in many ap- 
plications but will open up new fields 
for electronics. Their expectations are 
reflected in the facetious boast of 
one: “When we get the transistor 
perfected and low enough in price, 
we'll have even electronically con- 
trolled wrist watches.” 

A transistor has several important 
advantages over the vacuum tube. It 
has no vacuum. It has no filament; 
consequently, it consumes no filament 
power and requires no warm-up 
time. It is both smaller and lighter 
than any commercially available vac- 
uum tube. Within the present limita- 
tions of their power handling capac- 
ity, noise, and frequency response, 
transistors can perform many of the 
tasks now performed by vacuum 
tube triodes. They have been suc- 
cessfully demonstrated in radio-fre- 
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quency, intermediate-frequency, and 
audio-frequency amplifiers, oscilla- 
tors, mixers, and pulse generators 


Transistor Performance 


In a transistor, two fine wires con- 
tact a wafer of the semiconductor 
germanium, which is soldered to a 
metal base. These parts are enclosed 
in a small metal cylinder. The points 
of contact of the input and output 
wires with the germanium wafer are 
only two-thousandths of an inch 
apart. A d-c bias of a few tenths of 
a volt is applied at the input contact 
in the forward (conducting) direc- 
tion of the semiconductor. The d-c 
bias of 20 to 50 volts at the output 
contact is in the reverse (blocking) 
direction. The unique property of the 
semiconductor that makes possible 
its use as an amplifier is that its 
electronic structure is modified by 
the input current. Because of this 
property, the blocking resistance of 
the semiconductor is inversely pro- 
portional to the current at the input 
contact. This control of output cur- 
rent with input current is the basic 
mechanism of amplification. With a 
load resistance of 10,000 to 20,000 
ohms and an a-c signal of a few 
tenths of a volt, power amplification 
in the order of 14 to 20 db can be 
obtained. 

Since results of fieid tests on com- 
mercial applications are not yet 
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Cutaway view shows crrangement of parts in transistor. 
Schematic at left is typical circuit of transistor used as an 
amplifier. Load current is a function of the signal current, which 
actually modifies the electronic structure of the semiconductor. 
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available, the designer’s evaluation 
of the transistor is confined to lab- 
oratory reports. These indicate that 
at present the transistor gain of about 
20 db per stage is somewhat low com- 
pared to 30 or 40 db obtainable from 
audio tubes. Regarding stability, the 
transistor gives more trouble than a 
tube at low frequencies. At high 
frequencies, this difference is less 
marked if the transistor is compared 
with a triode instead of a pentode 
The latter is of course better shielded 
than the transistor. Frequency re- 
sponse of the transistor is good up 
to 10 megacycles or more. The power 
output efficiency of about 30 percent 
is about equivalent to that of an elec- 
tron tube. The noise figure of 60 db 
at 1,000 cycles is much worse than 
that of a good electron tube, which 
can approach zero db 

Among the factors favoring tran- 
sistors are small size, low power 
drain, no standby power, instant 
starting response, low heating effect 
when used in large numbers and 
ruggedness. The life of transistors 
should be long judging from diode 
performance. Because of the mechan- 
ical simplicity, the designer can hope 
for low cost. While the transistor 
does not excel all electron tubes, it is 
already good enough for many ap- 
plications and will be considerably 
better in the future. 

Schematically, the transistor is 
simplicity itself. But the phenomena 
that occur within the germanium 
crystal are extremely complex. For 
this reason, progress in transistor 
development may be slow. 
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Thermistors 


Thermistors, or thermally sensitive 
resistors, incorporate a type of semi- 
conductor whose resistance decreases 
about four percent when tempera- 
ture is raised one degree. In addition 
to sensitivity, the thermistor is small, 
stable and rugged. The semiconduc- 
tors used are mixtures of manganese, 
nickel, cobalt, copper, uranium and 
other oxides. None of the semicon- 
ductor developments offer more pos- 
sibilities to the product engineer than 
the thermistor. 

Current applications fall into either 
of two general types, depending on 
whether the thermistor responds to 
ambient temperature or whether it is 
resistance heated by the circuit with 
which it is associated. Temperature 
measurement, temperature compen- 
sation, and temperature contro] are 
examples of the first classification. 
When used as resistance thermom- 
eters, precision greater than that of 
thermocouples can be obtained. In 
temperature compensation, thermis- 
tors may be used to neutralize the 
effects of temperature variations in 
other electrical components, meters 
or conductors possessing positive 
temperature coefficients of resistance 
This is demonstrated in a new in- 





verter for aircraft power supplies 
manufactured by the Holtzer Cabot 
Co. of Boston. Feature of this in- 
verter is its ability to supply alter- 
nating current at a fixed frequency, 
which is held precisely constant 
within % cycle. The inverter has 
equal accuracy from minus 60 to plus 
120 Fahrenheit. Temperature com- 
pensation over this range of tempera- 
tures is achieved by use of thermis- 
tors. 

A much larger number of applica- 
tions should be found in the second 
field which makes use of the voltage- 
current, resistance-power and cur- 
rent-time characteristics of thermis- 
tors. One possibility is the use of a 
thermistor as a vacuum gage or flow 
meter. If a thermistor is heated di- 
rectly by passing a current through 
it, its final equilibrium condition is 
affected by the transfer of heat to or 
from it. Heat transfer is in turn a 
function of air density or fluid flow. 
So sensitive is the thermistor that it 
can detect slight changes in vacuurn 
pressure or flow rates. 

The time-current characteristics of 
thermistors should be of value in 
time-delay applications. The gradual 
lowering of resistance that results 
when a thermistor is heated by cur- 
rent passing through it, can be em- 
ployed to delpy operation of a relay 
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Current versus time curves for 6 valves of 
battery voltage in the circuit shewn in the 
inset. Thermistors can be used in series with 


Resistance (ohms) 


relays te add a time-delay te a circuit. 


Beil Telephone Laboratories 


Temperature compensation of a copper conductor 
by meens of « thermistor network. The winding 
with compenseter hes a resistance of 1,250 ohms 
constant te + 1.6 percent ever the temperature 
range from —25 C te +75 C. Over this range the 
copper clone varies from 807.5 ohms te 1,192.5 
ohms, or +19 percent from the meen. Shunt re- 
sister is temperature stable. 


Beil Telephone Laboratories 


or other electrically actuated me- 
chanical component. Net time delays 
from a few milliseconds to several 
minutes can be obtained by suitable 
design and choice of circuits. The 
time-delay characteristic of thermis- 
tors may also be used to prevent false 
operation of relays or other devices 
caused by transient voltages. Ther- 
mistors can be designed to provide 
a thermal inertia. This, together with 
their high initial resistance, discrim- 
inates against high voltage surges of 
short duration. The selective action, 
however, will not interfere with the 
normal operation of the relay at low- 
er potentials of longer duration 

In other applications, thermistors 
are being used as overload protectors, 
voltage regulators, switching devices, 
volume limiters in audio circuits and 
automatic volume or gain regulation. 

Because of their versatility, ther- 
mistors offer intriguing possibilities 
in product design. Fire alarms, gas 
detectors and other types of safety 
devices can be built around thermis- 
tors. Closely allied to these are ap- 
plications in pyrometry, chemical 
analysis and quality control. In the 
electronics field, thermistors can 
function as generators of low fre- 
quency a-c voltages, power modula- 
tors, oscillators, filters, amplitude 
stabilizers and modulators 
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Trends in 
Electronic Components 
and Constructions 


For the past twenty years, most of the engineering 
effort in military and industrial electronics was devoted 
to circuit design. Now, this effort is being diverted 
largely to improving components and construction tech- 
niques. With the vast increase in the use of electronic 
equipment, it has become apparent that the “home- 
radio” standards are not good enough for industry and 
the military. Here is a summary of the status and 
outlook for each of the improvement programs, 


Premium Quality Components. This program is aimed 
at making electronic parts as dependable as other prod- 
uct components, such as bearings or motors. Guaranteed 
life and performance, not necessarily long life are the 
principal goals. Development is still in the early stages, 


although some quality components are already commer- Submint , Setetes oft ated , 


cially available Sylvania’'s “Premium Pertormance” and components. Transformer at left ‘s one-third the sixe and 
RCA's “Special Red” tubes are examples. All electronic one-seventh the weight of comparable conventional trans- 
parts — resistors and capacitors as well as tubes —are former. New core meterials, gas insulation and plated alu- 
involved minum con are fectures of small transformer. 


Bclipse-Pioneer Division of Bendix Aviation Corp. 





Subminiaturization program is in advanced stages. All 
electronic components are available in this size classifi- 
cation. Extensively used for military and special civilian 
products. No one can predict whether or not the sub- 
miniature elements of today will become the “standard” 
components of the future, since heat dissipation and 
electrical proximity effects are already critical problems 
in applications 





Unitization of circuits and components into compact 
plug-in packages is fast becoming standard practice. 
Service problem is eased considerably. Latest additions 
to the unitization picture are hermetically sealed and 
potted units, which afford protection against shock and 
atmospheric conditions 


“Printed” Circuilry is on the way up, but not in the 
sense that complete electronic equipment is being rolled 
out on presses. Most promising at present is the combi- 
nation of standard components with stamped or printed 
wiring. Also, increasing numbers of individual circuit 
components are being made by stamping, printing, 
etching and allied processes 
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diminishing returns mey heve been 
passed. Even the smallest of these tubes 
ere used extensively in special applice- 
tions. But there |s doubt whether today's 
subminiatvre will be temerrow's stand- 
erd. Heat dissipetion, proximity effects 
and cost are among factors te be weighed 








Card amplifier shown is one of fourteen plugged inte « single cease. Complete electrice! 
end mechanical instaliation is accomplished by sliding the cord amplifier inte piece 
and securing te the case with six screws. Bclipse-Ploneer Division of Bendix Avietion Corp 


Circvit connections of this amplifier ore sprayed on bettem ef chassis, then coated 
with insulation. All components are stendard types, assembled in plug-in units. 


Minneapolis Honeywei: 














ELECTRICAL DEVELOPMENTS 


Electronic 
Brains 
for Machines 


To be automatic, a machine must 
have a “brain.” Such brains involve 
two factors—a memory device and 
a means for translating the remem- 
bered function into action. Today, 
the brains of most automatic ma- 
chines might be described as low 
level. Examples of machine brains 
are a cam (for memory) and asso- 
ciated mechanical linkages (for 
translation); a limit switch and its 
electric circuit; and a valve and its 
hydraulic system. These types are 
relatively slow acting and have lim- 
ited retention capacity. Also, once 
constructed for a particular function, 
they are not easily adapted to 
another. 

But brains that are both fast and 
flexible are now available for ma- 
chine applications. These new types 
result from intensive development 
in the design of computers, auto- 
matic pilots, gunfire controls, busi- 
ness machines and like equipment. 
In general, these latest machine 
brains consist of electrical memory 
devices and servomechanisms. Table 
I gives a comparison of the speed, 
capacity and cost of the 9 types of 
memory devices under current in- 
vestigation. Of particular interest to 
machine designers is the magnetic 
paper tape recorder or “magnetic 
cam.” 


Magnetic Cam 


The infinitely flexible magnetic 
cam is the result of a new recording 
system called ratio-modulation. With 
this system, it is possible to precise- 
ly record and reproduce cam shapes 
or other contours with a magnetic 
paper tape. The magnetic cam is 
the work of R. R. Perron of the 
United Shoe Machinery Corp. in 
Beverly, Massachusetts. 

During development, it was found 
that amplitude modulation, which is 
the most widely used system for the 
recording of speech and music, was 
unsuitable. Distortion arose from 
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United Shoe Machinery Corp 


Complete test set-up for the ‘magnetic cam."’ Movement of the follower around 
the wood block sets up square wave electrical impulses that are a function of 


the shoe tour. The impul: 





ore recorded on a magnetic paper tape. When 


the tape is played back through a servo system, the reproducer stylus traces a 
shape exactly duplicating that of the wood block. Cabinet contains power 
supply, multivibrator, playback amplifier and servoamplifier. 


changes in the recorded amplitude 
because of factors such as noise and 
demagnetization effects and also 
the difficulty of recording and repro- 
ducing cam dwells with an amplitude 
modulated carrier. Frequency mod- 
ulation would overcome these dif- 
ficulties, but would be subject to 
distortion caused by fluctuations in 
tape velocity. 

In ratio-modulation, a square 
wave is modulated so that the ratio 
of the length of the positive square 
pulse to the total square wave cycle 
is a direct function of the intelli- 
gence. Since the intelligence is re- 
corded in the form of a ratio, 
changes in amplitude of the re- 
corded pulses or changes in tape 
velocity (up to +30 percent) pro- 
duce no perceptible distortion. 

The contour sensing element of 
the recorder mechanically changes 
the setting of a variable capacitor 
in each of the two time constant 
circuits of a multivibrator. This 
differentially varies the length of 
the positive and negative pulses of 
the square wave output. Thus, when 
the duration of the positive pulse 


is decreased a given amount, the 
negative pulse is increased a like 
amount, and vice versa. The record- 
ing head coils are connected in the 
cathode circuits of the multivibrator 

Commercial grade magnetic re- 
cording tape driven at 1% fps was 
used in the test model recorder. 
This was satisfactory for 1,000 play- 
back cycles. The tape was friction 
driven. Machine installations re- 
quire a perforated sprocket driven 
tape to maintain tape velocity in 
direct synchronism with the ma- 
chine cycle. Beyond 1,000 cycles, the 
contour reproductions show some 
irregularities from wearing off of 
the magnetic coating medium, usual- 
ly only 0.0005 inches thick. The de- 
velopment of a suitable stee| tape 
will extend the number of playbacks 
to an almost infinite number. 

In the contour reproducing ap- 
paratus, a flip-flop circuit is re- 
quired to reconstruct square waves 
which are replicas of the originals. 
This circuit is needed because volt- 
age peaks are generated by the 
square wave tape flux passing by 
the reproducing head. The square 
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One of the current developments that forecast the 


of chi 





Aut oi 





Pilot dupli 


that think. Te hold an cirpiane 
on @ given course at a set altitude, the Bendix PB-10 
some functions of the 





controls must be 


human broin. Any changes in the trim of the plane, h The adj 


wind direction and velocity or other factors affecting 


wave flip-flop output is then aver- 
aged by a filter and the resulting 
d-c voltage output becomes a direct 
function of the original contour in- 
telligence. This voltage is fed to a 
servomechanism that positions a 
stylus or tool in accordance with 
the desired objective 

Although precision was not a 
prime objective in the design of this 
magnetic contour recorder, an over- 
all accuracy of % of one percent 
was readily attained. The accuracy 
of such a system is obviously a 
function of not only the magnetic 
recording system, but also the 
servomechanism performance. The 
servo used in the apparatus was all 
electrical. In a machine application, 
either a rotating amplifier or elec- 
tro-hydraulic servo could be used 

Makers of business machines and 
computers up to now are leading 
users of the new type memory de- 
vices. Most familiar is the line of 
punched card machines made by 
International Business Machines 
Corp. This firm has also investigat- 
ed the possibility of using the card 
system for control of other types 
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flight of the plane are reflected in the instrument 
readings. The instruments feed direc'y into the serve 
system, which instantly calculates how the plane's 
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General Electric in 
Schenectady made considerable 
progress in the design of a lathe 
that is governed by a magnetic wire 
recorder 

Electronic tubes are ihe choice for 
most of the latest computer designs 
They are the fastest operating of 
the memory devices. However, the 
amount of intelligence a tube can 
retain is limited. Hence, vast num- 
bers of tubes are involved in some 
installations. The power supplies 
and cabinet space needed are cor- 
respondingly huge 

Perforated rolls of paper, similar 
to those that actuated the old-time 
player pianos, have a place in mod- 
ern design. A machine employing 
such rolls types individual copies of 
form letters that are even addressed 
to the names on a mailing list — all 
automatically. A much more com- 
plex development is that announced 
by the Arma Corporation of Brook- 
lyn, New York. This consists of an 
analogue computer that reads in- 
formation from a perforated paper 
roll and transmits a control action 
to a slave machine. In a demonstra- 


of equipment 


are made instontanes sly. 


The treacherous human si t is eliminated alse 





tion of the 
conjunction 


‘Arma-Matic” device in 
with an engine lathe, 
a short stepped shaft was machined 
to an accuracy of +-0.0003 in. on the 
diameters and +0.0025 in. on longi- 
tudinal dimensions 

A somewhat similar development 
is underway at the laboratories of 
the National Advisory Council for 
Aeronautics in Cleveland. Magnetic 
tape is used as the memory device 
in place of a paper roll. In an ex- 
perimental set-up, the tape recorder 
and computer controls the machin- 
ing of complicated contours jet 
engine turbine blades, for example. 
NACA’s aim have the com- 
puter aid in designing the product 
as well as governing its manufac- 
ture. Signals representing the for- 
mula for a complex shape can be 
recorded on the tape. The computer 
takes this information and converts 
it to workable data, such as would 
be embodied in an engineering 
drawing of the part. The computer 
then passes these data along to the 
lathe in the form of control signals 

Applications of these devices are 
not confined to lathes. Systems for 


is to 
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Lead cell of 200,000-ib capacity used in a cold rolling mill 
for making steel! strip. The unit is supported on springs which 


~ 


- 


A machine tool that can read a biveprint. The Pratt & Whitney 
Aircraft contour follower uses an electronic assembly (linked 
te a standard jig borer). A cross sectional metal drawing 
of the air-foll contour desired at any particular point in the 
master turbine biede is scanned by a phote-electric eye. 
impulses from the scanning head are fed into a servo system 
controlling op rration of the jig-borer. This machine faith- 
fully reproduces the airfoil contour in the metal blank from 
which the blede master is made. The electronic contour 
t Mower cuts the cost of a single blade master from over 
4,000 dollars to 100 dollars. The time required to make 
a blede master was reduced from 6 months to 3 days. 


generating master cams, positioning 
of the work-piece on jig-borers and 
for precision grinding are also under 


development 


Electrical Servomechanisms 


The second function of a machine 
brain involves the interpretation of 
the intelligence stored in a memory 
device. Up to the present time, de- 
signers of complicated automatic 
equipment favor the electrical servo 
system because of its speed of re- 
sponse, flexibility and accuracy. The 
bulk of research on electrical servos 
has been for application in military 
equipment and in the field of avia- 
tion 

The high cost of 
itself as well as the intricacy of the 
technology involved have prevented 
the widespread adaptation of servo 
systems to industrial But the 
hindering factors are being lessened 
First, prices will become more at- 


the equipment 


uses 


tractive with increasing production 
and standardization. Then, designers 
are becoming more convinced that 
the gain in performance may well 
offset the cost of a servo system. At 
the same time, 
izing in servomechanisms are in 


engimeers special- 
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greater number and published in- 
formation on the subject is available 
for study 

Electrical servomechanisms are 
used in the Arma, General Electric, 
NACA and United Shoe Machinery 
Corp. projects previously described 
there are certain com- 
must be done be- 
device and the 
The per- 
formance of electrical has 
been proven in a considerable num- 
ber of computer designs, both civil- 
ian and military 

Electrical servos can be used not 
from 


In each case 
that 
memory 


putations 
tween the 
performing of the action 


servos 


only to extract information 


devices but also to inter- 
signals from sensing 


servomechanisms can be de- 


memory 
pret 
Thus 
signed to react to changes in tem- 
light, position, 
and other 
is in this role that electrical servo- 
mechanisms have found widest use 
in industry up to now. The indus- 
requiring continuous process 
control are daily finding new appli- 
cations for servomechanisms. The 
chemical, oil refining and metal pro- 
ducing industries are typical 

In process control, servomechan- 
isms may serve as remote indicating 


dev ices 


perature, pressure, 


dimensions variables. It 


tries 


permit removal of the rolls without also removing the load 
weighing unit. Measurement of roll louts depends upor 
resistance wire strain gages cemented te c« steel column 
which transmits the load to the rolls. An electronic circult 
detects changes in electrical resistance of the fine wire grids 
and trorsiates them inte a meter reading or controi action. 


The Baldwin Locomotive Works 


Variables measured at in- 
hazardous locations 
can be brought out to a convenient 


systems 
accessible or 
panelboard. Or elaborate servo- 
evaluate 
continuous 


mechanism systems can 


several variables in a 
insure a consistent end 
product. Any deviation in the char- 
acteristics of the product can be de- 
tected instantaneously and the sys- 
tern will initiate an appropriate con- 
trol action to correct the condition 
In the production of certain liquid 
chemicals, for example, servo sys- 
terns will keep a constant watch on 
factors such as the temperatures at 


process to 


various stages, color of the liquid 
and density 

It is likely that the future will 
find similar systems applied to ma- 
chine design. An automatic machine 
tool, plastic molding machine or 
welder could be furnished with a 
servo system to continuously mon- 
itor the quality of the product. im- 
perfect surface conditions, dimen- 
tolerances will be detected 
corrected automatically. The 
servo system promises much in the 
field of quality control. 

Westinghouse Electric Corp. is 
exploiting a computer-type servo- 
mechanism system to regulate fuel 


sions Or 
and 
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flow in the J-34 jet engine. In a jet 
engine, two variables determine the 
efficiency of fuel consumption at 
each specific thrust setting. These 
are engine speed and combustion- 
gas temperature. Under flight con- 
ditions, it is impractical for the pilot 
to work out for each thrust condi- 
tion the most favorable combination 
of these variables. The servo “brain” 
eliminates this necessity by evaluat- 
ing automatically four signals — one 
from an exhaust thermocouple, an- 
other from the turbine tachometer 
and two from the pilot's throttle. If 
the combination of variables is not 
the best for least fuel consumption 
at the thrust called for by the pilot, 
the control directs the proper cor- 
rections to be made. 

There is a trend toward reducing 
the size of servos. This is an ad- 
vantage especially to machine de- 
signers since the enclosure for a 
complicated servomechanism control 
assembly might approach in size the 
machine itself. Another trend that 
will aid the greater use of servos is 
the development of components fo. 
60 cycle power supplies. Up to re- 
cently, 400 cycle equipment — stand- 
ard for military, shipboard and air- 
borne installations the rule. 
Many civilian designers who grew 
up with 60 cycle apparatus are 
somewhat prejudiced against chang- 
ing to 400 cycle circuits. Another 
deterrent is the prevalence of the 
60 cycle electrical supply through- 
out industry 


Transducers 


The application possibilities of 
servo gontrols have been broadened 
considerably by the perfection of 
new types of transducers. These de- 
vices change energy of one form or 
another into ar. electrical signal that 
causes the servomechanism to react 
Transducers now available can du- 
plicate any of the 5 human senses 
Potentiometers, synchros, variable 
impedance coils, differential trans- 
formers, thermocouples, resistance 
strain gages and capacitance pick- 
ups are among those commonly 
used. 

One of the older sensing elements, 
the photoelectric cell, is being used 
by the General Electric Co. in ex- 
periments on a contour-following 
system. The system is intended to 
control a machine tool and, in effect, 
gives that tool the ability to read a 
blueprint. The lines of a drawing 
can be duplicated directly on metal 
stock. As the photoelectric cell 
moves over the drawing, electric 
impulses are sent to a servomech- 


was 
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Table | — Comparison 


of Memory Devices 





Type Access Time 


T 
| 


Capacity 





Punched card or punched tape. . O.1-1 sec 


Magnetic wire or tape 
3 millisec 


100 microsec 


1-20 microsec 
01 to .1 microsec 
Magnetic flip-flop 20 microsec 


Photographic Film 


1-1 sec 





3 millisec minimum 


100-1,000 microsec | 


400 digits per card or 
100, digits per reel 


10,000,000 per ree! 


ool¢ 
$1.00 
2-10¢ 
$1.00 
50¢ to $1.00 

$5-$10 
$2.00 
ool¢ 


1 digit 
100,000 to 1,000,000 
200-1,000 digits per line | 
256 digits per tube 
1 digit 
1 digit 


5x10’ reel 





Table — courtesy Nationa! Bureau of Standards 


anism that controls the lead screws 
of the machine tool. When the eye 
shifts, the cutting tool is shifted 
correspondingly. 

The photoelectric eye follows the 
drawn lines without directions from 
a human operator. The eye scans 
the line of a drawing through a low- 
power microscope at speeds up to 
6 in. per minute. When the line is 
in the center of the microscope’s 
field of vision, the electric eye gen- 
erates an electric signal. This signal 
is monitored by an electronic cir- 
cuit. If the microscope attempts to 
leave the line, the electronic circuit 
sets mechanical guides into motion 
to bring the microscope and electric 
eye back into position. G. E. engi- 
neers say that the instrument does 
not vary from a drawn line by more 
than three-thousandths of an inch. 
It can follow a loop with a diameter 
as small as 0.06 inch 

Increasing use will be made of 
strain gages, which have the ability 
to detect very small motions. This 
factor makes them ideal sensing ele- 
merits for servo systems. A variable 
impedance coil can translate the 
minute movement of a_ bimetallic 
thermostat, bourdon tube, bellows 
or a load ring into an electrical sig- 
nal. These sensing devices are al- 
ready widely employed in the pro- 
cessing industry. Indicative of the 
possible applications in machine de- 
sign is a fatigue tester in which a 
constant load is automatically main- 
tained on the specimen. The coil- 
type strain gage measures the mean 
deflection of the vibrating specimen. 
When the specimen weakens, its de- 
flection increases and the spring 
load tends to drop. However, the 
gage detects this and acts to in- 
crease spring tension through a 
servo control circuit. 

Accurate control 


of rotational 


speed is a field for speed-sensitive 
transducers and associated servo- 
mechanisms. Latest application of 
such devices is in the Westinghouse 
electronic governor. The governor 
is for use with electric generators 
driven by steam turbines, diesels or 
gasoline engines. Basic, part of the 
electronic unit is a frequency net- 
work that detects any variation from 
the desired frequency of the gen- 
erated electric power and provides 
a signal proportional to this devia- 
tion. This signal voltage is operated 
by a stability network and amplified 
to actuate a solenoid cup valve. This 
valve is the connecting link between 
the electronic system and the hy- 
draulic servo that regulates the 
steam flow, gasoline carburetion or 
oil injection. A similar device could 
be adapted to turbines or engines 
that are not used to drive power 
generators. A small tachometer gen- 
erator coupled directly to the output 
shaft will provide the signal needed 
to feed the electronic system 

One of the latest pickups is an 
electron tube that is sensitive to 
forces of acceleration. In this tube, 
either the plate or grid is spring 
mounted. When the tube is fixed to 
a moving body, any change in the 
speed of that body causes the 
spring-mounted tube element to de- 
flect. This action changes the tube 
characteristics momentarily, with 
proportional change in plate cur- 
rent. This tube can be incorporated 
in an electronic circuit for direct 
measurement of the rate or forces 
of acceleration. Or, the tube can be 
coupled to a servo system to initiate 
a control action when a predeter- 
mined rate of acceleration is reached 
or exceeded. 

With this impressive start already 
made, the age of complete automa- 
ticity of machines should not be far 
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ELECTRICAL DEVELOPMENTS 


There is a definite trend toward 
greater use of adjustable speed 
drives in industry. Offsetting its 
greater cost, «i adjustable speed 
machine has these advantages: 

(a) Versatility. The machine is 
not tied to one specific job func- 
tion 

(b) Improved quality control. In 
many operations, speed is a 
critical factor affecting product 
uniformity and quality 

(c) Simplified operation. Adjust- 
able speed drives make prac- 





Section of Cutler-Hammer control for a 
machine tool, showing extensive use of 
electronic and magnetic devices. Speed 
adjusting, timing, indexing, interlocking 
and protection circuits are among those 
included in the cabinet. 


Adjustable voltage d-c drive on a Rivett 
Type 608-PV lathe. The control is a com- 
bination of an adjustable Variac trans- 
former with a selenium rectifier supplying 
variable armature voltage to a 1'/. hp 
d-¢ motor. Operator regulates speed by 
moving dia! knob on front of cabinet. 


Generali Radio Company 
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More Adjustable Speed Drives 


tical the design of automatic 
machines that require.a mini- 
mum of operator skill and are 
not subject to the “human ele- 
ment” variable. 

Adjustable voltage d-c motor 
drives are the most commonly em- 
ployed and are still gaining in pop- 
ularity. This drive offers a wide 
range of speeds, accurate regulation, 
regenerative braking and easy re- 
versing. The bulk of current appli- 
cations of d-c adjustable speed 
drives are in plants with a-c power 
supplies. Available from many man- 
ufacturers are packaged 
that include some type of current 
rectification as an integral part. Ad- 
justments in motor speed are made 
by regulating rectifier voltage and 
the motor field. Small drives, up to 
about 30 hp, employ thyratron tubes 
for rectification. For larger sizes, 
mercury -pool tubes (ignitrons) are 
used. Drives of these types are in 
service on such diversified applica- 
tions as fractional horsepower ma- 
chine tools, 200 hp printing presses 
and 18,000 hp steel mills 

Similar packaged controls incor- 
porate selenium rectifiers. Two de- 
velopments point to increased pop- 
ularity of this type control. First is 
the constant improvements being 
made in the metallic rectifiers them- 
selves. Second, the saturable reac- 
and magnetic amplifiers now 
available make it possible for the 
first time to vary the voltage of a 
metallic rectifier efficiently, without 
extensive power 


controls 


tors 


losses in 
or like components 

The motor-generator Ward-Leon- 
ard system of adjustable speed drive 
is finding still wider usage. Such 
equipment in small and medium 
sizes (up to 200 hp) is now avail- 
able as an integral machine com- 
ponent. The motor-generator and 
suitable control are factory assem- 
bled in cabinets of various designs. 

Although not in itself an adjust- 
able speed drive, the rotating ampli- 
fier is being viewed with increasing 
interest by the machine designer. 
Used as an electrical lever, this de- 
vice takes a conveniently small con- 
trol signal and amplifies it so that 
it can operate much larger power 
circuits. The rotating amplifier is 
often employed to control the gen- 
erator field excitation in the motor- 
generator type of adjustable voltage 


resistors 


d-c drive. The speed of the drive 
direct function of the 
signal current that is fed 
the amplifier. Characteristics 
are fast response, stability, high am- 
plification and the ability to respond 
to a combination of inputs 


motor is a 
minute 
into 


D-c motors operating from con- 
stant potential d-c supplies will 
continue to hold a prominent posi- 
tion in the field of adjustable speed. 
Today, in fact, their number greatly 
exceeds that of the adjustable-volt- 
age d-c drives. Through control] of 
field excitation, the speed of a con- 
stant potential d-c motor can readily 
be adjusted over a 4:1 range. Speed 
ranges as great as 8:1 are feasible. 
These d-c drives and their controls 
have excellent characteristics. While 
not as flexible as the adjustable- 
voltage systems, they are better 
than anything offered for this pur- 
pose in the a-c motor line. Motor- 
generators or rectifiers are em- 
ployed to provide the d-c supply for 
these motors. In any particular in- 
stallation, the choice between con- 
stant potential and adjustable-volt- 
age d-c drives will depend on the 
weighing of economics against de- 
sired performance. 

Although the d-c types of adjust- 
able speed drives will be dominant 
in the developing world of highly 
automatic machines, the straight a-c 
drives will be applied in greater 
numbers also. These are legs flex- 
ible, but less costly as wefl. Best 
performing of the a-c adjustable 
speed drives is the brush shifting 
motor. Speed ranges of 4:1 for con- 
tinuous operation and up to 20:1 for 
intermittent operation are obtain- 
able. Limited speed adjustments are 
possible with the wound-rotor a-c 
motor with variable external resist- 
ance. This motor is most suitable 
for varying or constant torque loads 
over a 2:1 speed range. Regulation 
varies from about 5 percent at high 
speed to 100 percent at minimum 
speed. Although a drive based on 
the wound-rotor motor lacks most 
of the features of a full-fledged ad- 
justable speed drive, its low cost 
wili make possible extending some 
of the benefits of adjustable speed 
to a greater number of machine 
applications. This same is true of 
multi-speed a-c motors, offering a 
choice of either two or four fixed 
preset speeds. 
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Fig. 1 — No tubes cre required for this position serve system. 
Packaged push-pull magnetic amplifier steps up error voltage. 
Referring to the schematic, when input shaft is rotated, input 
potentiometer produces electrical signal proportional to shaft 
rotation. The difference between this voltage and the signal 


from the output potentiometer -esul.. in an error voltage. This 
is fed to the magnetic amplifier, which produces a power output 
to the motor. The motor turns in o direction to reduce the error 
voltage to zero. The d-< tachometer serves to stabilize the servo 
system and prevent hunting. 


Magnetic Amplifiers, Inc 


The Prospects for Magnetic Amplifiers 


At the present stage of develop- 
ment, the magnetic amplifier is of 
more practical use to the machine 
designer than to the radio engineer 
At frequencies above the audio, the 
magnetic amplifier cannot compete 
with the electron tute in cost, per- 
formance, weight or size. If the 
magnetic amplifier is destined to 
supplant all vacuum tubes, that time 
is certainly not now in sight. It is 
in the field of machine control, 
servomechanisms and industrial con- 
trol that the magnetic amplifier is 
being put to wide and ingenious use 

The magnetic amplifier uses the 
saturation characteristics of ferro- 
magnetic materials to achieve power 
amplification in the order of mil- 
lions. Its advantages over vacuum 
tube or thyratron amplifiers are: 

1. Ruggedness — no glass tubes, no 
contacts, no moving parts 

2. High efficiency no standby 
power consumed, no B-supply, no 
filament supply. 

3. Instant operation 
warm-up 

4. Long life — life expectancy sim- 
ilar to high grade transformer com- 
ponents. 


no filament 


The major deficiency in perform- 
ance of the magnetic amplifier as 
compared to other amplifier types is 
in speed of response. For extremely 
high power amplification with a low 
impedance input the time required 
for control is comparatively long. 
But if a high frequency alternating 
current is employed, the energy that 
must be stored during each cycle 
will be less and a higher speed of 
response may be obtained from a 
given control circuit 

One broad use where advantage 
can be taken of the magnetic ampli- 
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fier is in stepping up signals from 
transducers. In the control of high 
voltage (500-600 v) motors pr other 
electrical equipment, a magnetie 
amplifier can replace conventional 
control transformers; this assures 
the safety of the operator since 
pushbuttons, rheostats, and other 
components are on the low voltage 
signal side of the amplifier 

For military applications, some of 
the characteristics of magnetic am- 
plifiers are ideally suited. They are 
much more resistant to shock—a 
big advantage on shipboard, for 
example, where great numbers of 
complex motor controls are em- 
ployed. Already, magnetic amplifiers 
are widely used in military servo 
systems, especially in aircraft. 

But applications in private indus- 
try are already extensive. Westing- 
house Electric Corp. has developed 
a control circuit for squirrei cage 
induction motors with performance 
at least equivalent to the best ad- 
justable speed d-c drives. This con- 
trol is not yet in production but is 
under field test on trolley cranes. 

A highly-refined and packaged 
adjustable-speed control unit for 
the operation of a d-c drive motor 
from an a-c line has been developed 
by the Louis Allis Co., using mag- 
netic amplifiers furnished by Vick- 
ers Electric Division. A schematic 
circuit of this control is shown in 
Fig. 2. The unit includes a motor- 
generator set which converts the 
a-c power to direct current for the 
drive motor. To effect a change in 
speed below the base speed of the 
drive motor, generator voltage ad- 
justment is provided. This is ac- 
complished by adjustment of the 
control field of a magnetic amplifier 














Fig. 2—How the Lovis Allis ‘Select-A- 
Spede"’ drive operates. Magnetic ampli- 
fier controls the voltages impressed on 
both armature and field of the d-<« motor. 


that supplies the generator fiela 
current through a bridge-type dry 
plate rectifier. Thus, by adjustment 
of a small potentiometer type rheo- 
stat, the generator field strength is 
altered resulting in a change in the 
voltage supplied to the drive motor 
Any change in the drive motor ap- 
plied voltage will result in a change 
in its speed. 

In the speed range above the base 
speed of the drive motor, the ap- 
plied voltage must be held constant 
and the field strength of the motor 
altered in order to effect a change 
in speed. A magnetic amplifier is 
again used to supply the motor field 
current through a bridge type dry 
plate rectifier. Through adjustment 
of the current in the control wind- 
ing of the motor field magnetic am- 
plifier, the motor field strength, and 
consequently the motor speed, is 
changed. 
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ELECTRICAL DEVELOPMENTS 


New Uses 
for 
Germanium 
Photocells 


Miniature photocells are another 
semiconductor development. It has 
been found that the conductivity of 
germanium varies with light condi- 
tions. If the amount of light on a 
germanium wafer is increased 
slightly, its conductivity is stepped 
up greatly. When placed in an elec- 
tric circuit, the germanium photocell 
will control the current in that cir- 
cuit as a function of the light condi- 
tions. 

In addition to its small size, the 
new photocell delivers considerably 
more power than conventional pho- 
devices. In some cases, 
this power is enough to operate a 
relay directly without the prelimin- 
ary amplification usually required. 
This feature will benefit the de- 
signers of some type of calculators 
where photocells are used to read 
code perforations on cards and 
tapes. In a large installation as many 
as 100 electric eyes may be involved, 
each with its own power pack and 
amplifier. A tremendons reduction 
in the bulk of the apparatus can be 
achieved by using the germanium 
photocells, eliminating the need for 
most of the electronic equipment 
their small size, long 
life and anticipated low cost, ger- 
manium photocells should find many 
applications now 
practical to use cunventional photo- 
electric The new cell is 
particularly sensitive to the wave- 
lengths of light given off by ordi- 
nary incandescent light bulbs and 
will operate with these easily avail- 
able sources with good fidelity. Ger- 
manium photocells are also respon- 
sive to light waves in the infrared 
region. This property might be ex- 
ploited in communication via infra- 
red waves 

Much investigation of the uses for 
germanium photocells is in the field 
of equipment such as telegraph, 


to-electric 


Because of 


where it is not 


devices 
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Germanium photocells compared in size to ordinary wooden match stick. 


The new 


cells cam be mounted 100 to the square inch. This compactness, together with the 


fact that amplifiers are not required, benefits designers of calcul 
reading devices. New uses for photocells should be opened also. 





s and tape 


Sylvania Electric 
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Schematic of automatic x-ray inspection machine employing a semiconductor detector. 
When excited by x-rays, the semiconductor crysta! anges @ signal thet can be 


used te operate worning devices or contro! hani 
one power gain effected by the crystals, 





of the million to 
they can naaes much more complex 


systems involving large amplifiers with a considerable saving in cost. 


teletype and 
punched tape 


stock “tickers” using 
Conventional electric 
eyes are not practical here. If ger- 
manium photocells are employed, 
the light source can be as strong as 
so that a signal of fifteen 
volts can easily be obtained across 
a 50,000 to 100,000 ohm load with 
a 50 to 75 volt supply. The celi can 
follow intensity variations as great 
as 10° per second than ade- 
quate for practical tape or disc 
speeds. The small dimensions (0.08 
in. x 0.5 in.) of the molded cell make 
it possible to mount them as close 
as 0.100 in. on centers both parallel 


desired 


~ more 


to the tape and across it. The small 
cells can be mounted a hundred to 
the square inch 

Other projected applications of 
the germanium photocell include its 
use in fire detection, automatic 
lighting controls, soundtrack pickup, 
signaling and the like. In the last 
two mentioned, the question of sig- 
nal-to-noise ratio obtainable and the 
amount of light required at the low- 
est useful ratio are of major impor- 
tance. Bell Telephone Laboratories, 
Sylvania Electric and the General 
Electric Co. are doing intensive re- 
search on germanium photocells. 
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Growth Industries of the ’50s 


Mobilization will bring rapid expansion of our basic industries: 


steel, aluminum, chemicals, power, transportation. Looking 
further ahead, peacetime markets for cars and trucks, industrial 
and agricultural machinery, and household appliances are still 


growing. An analysis by the McGraw-Hill Department of Eco- 


nomics of trends and future possibilities in industrial growth. 


Mobilization has made one thing 
clear: The U.S. economy will have 
to grow and grow fast. It will take 
more steel, more power, more ca- 
pacity in many lines to turn out 
planes and tanks, as well as an ade- 
quate supply of civilian products 

Rearmament is not the only rea- 
son we are growing. A study made 
before the Korean War broke out 
indicated that total national output 
would increase about 20 percent if 
a normal economy prevailed for the 
decade of the ‘50s. What rearma- 
ment has done is to accelerate the 
growth and concentrate expansion 
in lines that support our defense 
effort. 

It now seems possible that a 20 
percent rise in total national output 
may be achieved within 5 years. 
And the step-up will be even faster 
in such vital industries as steel, 
where capacity is now being in- 
creased by 6 percent per year, com- 
pared to nortnal growth of 2 percent 

This remarkable expansion may, 
of course, be interrupted. No one 
can foretell the possible effects of 
war. It is conceivable that much of 
industry would be destroyed in a 
death struggle with Russia. Or the’ 
strain of war might warp our social 
system in such a way as to leave no 
incentive for industrial expansion 

It is possible, too, that we may 
over-expand our defense industries 
and run into severe dislocations be- 
fore we resume our normal devel- 
opment in peacetime lines. But econ- 
omists are much less worried about 
this now than they were during 
World War II. The record shows 
that manufacturing industries ex- 
panded capacity 30 percent from 
1939 to 1945. But from 1945 to 1950, 
capacity increased another 27 per- 
cent. In absolute terms, this was 
a bigger gain than during the war 
period. 

So if we do not have a war, but 
a period of limited mobilization last- 
ing perhaps 5 years, there is every 
reason to think that American in- 
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dustry will keep right on growing. 
Of course, certain industries will 
grow faster than others. And the 
leaders in growth will change, both 
during the mobilization period and 
in future years when more normal 
trends are resumed. 


The Effect of Mobilization 


If mobilization continues for sev- 
eral years, must we face increasing 
shortages? Or can our industrial 
plant be expanded to carry the extra 
burden of rearmament and gradu- 
ally ease the pinch on our civilian 
economy? 

This question is being widely ar- 
gued among economists. The Presi- 
dent’s Council of Economic Advisers 
points out that it would be possible 
for national output to grow 25 per- 
cent in the next five years. Such a 
record has been made in the past 
under favorable circumstances. But 
other economists contend that a pe- 
riod of mobilization, involving con- 
siderable sacrifices but lacking the 
crisis atmosphere of a real war, is 
not one in which to expect great in- 
creases in productivity, which is the 
key to industrial growth 

Output per manhour — for the econ- 
omy as a whole —did not increase 
noticeably during World War II. 
Among the reasons: Conversion to 
unfamiliar military products, short- 
ages of skilled labor, and a lack of 
new tools for many purposes. The 
same factors stand today in the way 
of increasing productivity now 

On the favorable side of the 
growth question is this: Many in- 
dustries, particularly those in criti- 
cal defense activities, are planning 
substantial increases in capacity 
These expansion plans as they are 
carried through, will result in a 
larger, more productive economy, 
particularly in the vital field of 
metals and metalworking 

Here is how the pattern of ex- 
pansion for the mobilization period 
is shaping =p: 

The stee! industry is increasing 
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Stee! Institute, Federal Power Commission 


Fig. 1—How ovr production goals in 
basic industries stack up with the peak 
achieved during World War Il. In aircraft, 
the government is setting up facilities to 
produce 50,000 planes per year, com- 
pared with a 96,000 unit per year peck 
achieved in the years of World Wear Ht. 
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its capacity, from 104.2 million tons 
a year now to 117.5 million tons by 
the end of 1952. This will enable 
America to turn out more steel than 
the rest of the world all together 
turned out last year. The new goal 
will top peak steel requirements of 
World War II by 28 million tons. 

There’s also a big program for 
auxiliary facilities to supply the 
steel mills: railroad cars and ore 
boats, plants for refining low grade 
ores, coke ovens, and steel-making 
chemicals, such as oxygen and fer- 
ro-alloys. 


Aluminum is another basic indus- 
try which is expanding under forced 
draft. Current plans call for upping 
capacity by 790 million pounds, more 
than 50 percent above the current 
total. And government agencies are 
calling for still more expansion to 
add as much as another billion 
pounds of capacity. (Actually part 
of this goal is likely to be realized 
by imports from Canada rather than 
by U.S. plants.) 

Production of other nonferrous 
metals—copper, zinc, magnesium and 
titanium—will be pushed to the limit. 


Metalworking industries—general- 
ly—are not likely to expand their 
capacity as rapidly as they did in 
World War II. Some types — those 
geared to key military programs — 
will expand rapidly. But overall the 
country now has more capacity for 
chewing up metal than for produc- 
ing metal. To fill their defense or- 
ders, of course, metalworking indus- 
tries will convert many of their 
present facilities. 

Materials shortages will force pro- 
gressive cutbacks in civilian produc- 
tion. Prospects are that auto and 
appliance makers will keep going 
at a relatively high level through the 
first part of 1950 by substituting less 
essential materials. In another year, 
however, there’s likely to be little 
metal left over for non-essential 
civilian metal products. 


Chemicals production is being 
stepped up to meet defense needs. 
Chlorine is one important item. Pro- 
duction of other heavy chemicals 
such as caustic soda, soda ash, sul- 
furic and nitric acid will also be 
increased. Production of organic 
chemicals has been bottle-necked 
by a limited supply of coke, the 
principal raw material. However, 
the industry is building rapidly the 
facilities to obtain these chemicals 
from oil and natural gas. Heading 
the list is benzene, vital for syn- 
thetic rubber and for many plastics, 
but the new flood of petro-chemicals 
will also include toluene, glycerine, 
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Fig. 2 — Index of industrial output based on a 1935-1939 average of 100 points. it 
now seems possible that a 20 percent increase over present levels may be achieved 


within 5 years. 


ketones and aldehydes. More in- 
dustrial alcohol will be made as a 
petroleum by-product, and by con- 
version of distilleries from whiskey 
making. 


Synthetic textiles will be one of 
the great gainers from mobilization 
because supplies of natural fibers — 
particularly wool—are falling far be- 
hind demand for them. Synthetics 
undersell wool and cotton now by 
large margins. One result: the ray- 
on industry is planning to increase 
its capacity from 1.3 billion pounds 
now to 1.5 billion by late 1952. New 
plants are coming in to produce 
Orlon, Dynel, Fiber V, Nylon, Fiber- 
glass and other synthetics. 


Electric power is one key to 
greater production of metals, chemi- 
cals, almost all other industrial 
products. The industry is steadily 
boosting its capacity —at a rate of 
9 percent a year. It plans to spend 
$3.2 billion for new facilities in 1951 
In addition, countless industrial 
plants will be adding to their power- 
producing facilities. 


Transportation industries will pick 
up a tremendous mobilization load. 
Steadily-rising business activity and 
shifts in industrial location — new 
East coast steel mills using South 
American ore, for example—add up 
to more traffic. Railroads will carry 
most of it. Their carloadings are al- 
ready running 20 percent above a 
year ago. And the roads want deliv- 
ery on 10,000 new freight cars a 
month to build up their fleet. 

Truckers — with a fleet 70 percent 
larger than it was 10 years ago—will 
continue their rapid growth. Air- 


Of course, the growth in certain industries may be much greater. 


lines, which already have priorities 
for building new planes, are likely 
to boom ahead. 


Other areas of the economy will 
be hit indirectly by mobilization. 
Manpower shortages are likely to be 
the biggest overall problem in con- 
struction, retail and wholesale trade, 
and the service industries. Contrac- 
tors will shift the bulk of their 
workers to the $8 billion military 
construction program and essential 
civilian work, and sharply cut back 
homebuilding and commercial con- 
struction. The steady growth in 
trade and service industries will be 
temporarily reversed during this 
present period of mobilization. 


Growth Industries of the Future 


In the long run, industrial growth 

must be shaped to the pattern of a 
peacetime economy. Once the cur- 
rent emergency is over, the growth 
industries will be those whose prod- 
ucts offer outstanding cost savings 
for business, or better living stand- 
ards for consumers. 
Industry, when the emergency ends, 
will have a three-way job to do. It 
will want, first, to keep its plants 
going to maintain something like 
full employment. It will rush to con- 
vert to meet the new wave of con- 
sumer demand—as it did in 1946. 
And it will want to replace and ex- 
pand the equipment run down dur- 
ing the mobilization period, and to 
adapt products and processes de- 
veloped during the emergency to 
peacetime uses. 

This will increase the growth po- 
tentials of key industries: 
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Chemicals seem to grow perpetu- 
ally. Their production trend shoots 
upward as new discoveries broaden 
the range of chemical products 
Overall, chemical production may 
well gain 75 to 100 percent over the 
next ten years. The individual lines 
with perhaps the brightest poten- 
tials are: synthetic fibers, plastic 
materials, petrochemicals, and drugs. 
But even the basic chemical staples 
shov’ promise of gaining a third or 
more 


Metalworking. The possibility that 
the auto industry will continue to 
operate some assembly lines, at least 
through part of the mobilization pe- 
riod, rules out any precise estimates 
of future markets. But the steady 
rise in American living standards and 
in auto use make it likely that the 
industry will be operating in 1960 
at something closer to its 1950 level 
-8 million cars and trucks — than to 
1940, wher 4.5 million were pro- 
duced. Prospects in other metal- 
working lines vary by products. 
Here are some highlights 


1. Electrical machinery production 
will expand rapidly. The utility in- 
dustry expects its capacity to per- 
haps double in the next 10 years 
This will throw a huge and sus- 
tained demand on the electrical 
manufacturing industry — for gener- 
ating and transmission apparatus, as 
well as motors and other devices for 
industry and the home. 

Industry will probably spend 
more than a dollar on its own 
power-service generating and using 
equipment for each dollar that the 
utilities spend on generating ca- 
pacity. This includes, in addition to 
facilities for generating electricity 
and huge amounts of process steam, 
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the equipment required to distribute 
and apply industrial power — notably 
for air conditioning, refrigeration, 
compressed air, and powering pro- 
duction machinery. 

2. Office machinery that does 
everything, from solving simultane- 
ous equations to registering bank 
transactions in a half-dozen curren- 
cies, will replace armies of pencil 
pushers as the 1950s go on. In the 
next 10 or 15 years, annual sales of 
office machinery may well double, 
could conceivably triple. 

3. Farm machinery: U.S. agricul- 
ture is undergoing a revolution, still 
far from completed. It will take 
more than a decade of high level 
peacetime production to bring all 
U.S. commercial farms up to pres- 
ent first-class standards of mechan- 
ization 

4. Industrial machinery: Rising 
labor costs stimulate investment in 
all kinds of capital equipment — and 
there are vast opportunities for re- 
placing old machines with new, 
more efficient ones. Some 43 percent 
of our machine tools are at least 10 
years old, according to AMERICAN 
Macuinist’s latest inventory. And 
new machine tools are at least 40 
percent more productive than those 
designed before World War II. 

Mining industries, like metalwork- 
ing, have widely varying growth 
prospects. Here are a few of the 
more dramatic possibilities: Sales of 
natural gas, by industry estimates, 
will double or triple within a dec- 
ade. Mobilization — and shortages of 
steel —is likely to slow this growth 
only temporarily. Our total use of 
energy — for heat, light, power and 
transportation—has been expected 
to rise 20 percent by 1960. Mobiliza- 


tion is likely to push that schedule 
ahead — calling for rapid growth in 
petroleum, gas, and coal. Among the 
metals, aluminum, magnesium and 
titanium, will go ahead faster than 
the older metals. Titanium, still in 
the embryo stage, will also most 
certainly rank as a major metal by 
1960. 

Construction, despite its boom in 
1948-50, has not yet caught up with 
the backlog of projects accumulated 
during the depression and World 
War II. The construction industry 
now has a backlog of more than $50 
billion of heavy construction proj- 
ects that have been proposed but 
not started. That backlog will grow 
during mobilization. By 1960 the 
construction industry may well be 
operating at a level 20 percent above 
its 1950 volume. 

In consumer lines, growth poten- 
tials are hard to measure, since they 
depend so much on customers’ far?- 
cies, and on the strength of mer- 
chandising efforts. But generaliza- 
tions can be made about some of the 
important fields: 

Food consumption is slowly rising, 
as farm production increases and 
nutritional standards become higher 
from year to year. At the present 
rate of population growth, and al- 
lowing for a 5 percent potential in- 
crease in per capita consumption, 
total demand for food may be up 15 
percent by 1960, and the trade sees 
the strongest growth trend is in 
highly processed foods. All this will 
require greatly increased amounts of 
processing and packaging machinery 
and supplies, as well as equipment 
and supplies for the farmers. 

Homefurnishings will enjoy a 
much greater market in the ‘50s 
than ever before. The recent hous- 
ing boom has greatly increased the 
number of homes which are still in 
the “fixing up” stage. These new 
households can absorb a record vol- 
ume of new furniture and appli- 
ances, whenever such furnishings 
become freely available. 


Summing It Up 


These industry discussions are not 
forecasts of business expansion. 
They are, rather, attempts to meas- 
ure the possibilities for growth 

How fast the potentials will be 
realized — with the Russians domi- 
nating not only the outlook for the 
free nation, but the prospects for 
American business — only the future 
will tell 

In any case, the designer must be 
prepared, because a salient require- 
ment is new and redesigned machines 
that will increase output. 
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Britain Leads in Jet Aircraft 


Below — English Electric Canberra two engine jet bomber 
which is being considered for production in this country. 


Letign Aedivily 


Report from Abroad 


The amount of design development — or lack of it —is one index 


of a country’s strength or weakness. Here’s a first hand report 


from McGraw-Hill World News correspondents in London, 


Paris, Rome, Brazil, Argentina, Australia, and Tokyo. 


BRITAIN proceeding at peak level 


LONDON — Design and development 
work is at peak levels in British 
machine-tool, aircraft, automobile, 
and electrical equipment makers, 
according to a sampling of represen- 
tative firms by this correspondent 

Development activity would be 
greater if more men with a good 
broad grounding in fundamental en- 
gineering principles, blessed with 
common sense, and gifted with a 
flair for improvising new design 
solutions were available. Shortages 
of materials—especiaily metals—have 
not and are not expected to stop 
new development although they have 
caused delays in some companies. 

In machine tools, steady progress, 
rather than spectacular improve- 
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ment, is the forecast. Marked devel- 
opments are expected in auxiliary de- 
vices, such as for work loading and 
unloading; in the extended use of 
devices for speed-control to obtain 
maximum cutting speeds in using 
tungsten-carbide tools or the newer 
ceramic cutters; and so forth. 

In automobiles, trend is in the di- 
rection of engines with greater cubic 
capacity, slower piston-travel but 
more power. Cars are tending to 
become heavier, to offset which alu- 
minum is being used for body panels 
and in doors and hoods. A greater 
use of light alloy castings in trans- 
mission housings and cylinder heads 
can be expected for the same reason. 

Austin is designing a new small 


car to meet the competition of the 
Morris Minor. Other manufacturers 
say they will continue to design 
their car around a seating capacity 
of six, comfortable for short dis- 
tances, 3 to 5 miles. Rover will con- 
tinue to develop its gas turbine car, 
which it sees as having possibilities 
as a high-speed motorcar for the 
sporting-man. Several orders already 
are booked. 

In aircraft, the confident forecast 
is that gas-turbine engines will re- 
place piston engines on all civil air- 
liners except possibly the short-haul 
feeder lines, but that cruising speeds 
for civil aircraft are not likely to 
exceed 550 mph. in the next twenty 
years. Wings of pure-jet aircraft will 
be very thin, and swept-back; turbo- 
prop airliners, on the other hand, 
will probably look much as they do 
today. 

Gas turbine aircraft engines, how- 
ever, are likely to grow more and 
more complex, as the simplicity of 
the initial designs, with centrifugal 
compressors having a one-piece im- 
peller, is left behind. Chief engineer 
Major Frank Halford of de Havil- 
land predicts the gas turbine en- 
gines of the future will have axial- 
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Right — Avro 7078 Flying Tri- 
angle. The opening in the suse- 
lage is the intake for a Derwent 
let engine. The cigar shaped cy!- 
inder at the bese of the fin and 
rudder contains «a small anti- 
spin parachute which can also 
be used to slow down the plane 
after landing. 





left—Westiand Wyvern torpedo 
strike fighter which is powered 
by «@ 4,110 e.h.p. Armstrong 
Siddeley turbo prop engine. This 
plane will soon be going into 
service with the Royal Nevy. 
Besides a heavy torpedo, it car- 
ries 18—90 Ib. rocket projectiles. 








flow compressors, with higher com- 
pression ratios and the turbo-prop 
types may possibly have their pro- 
pellers running in ducts. Supersonic 
propellers may be developed, too, if 
a means of reducing the noise-level 
outside the aircraft can be found 

In many forms of machinery, elec- 
tronic controls may be expected to 
be incorporated, during the next 
few years. Specific examples, which 
offer attractive possibilities, are: sec- 
tional-drives, which have to be 
closely integrated, as in steel-rolling 
mill equipment, paper-making, lino- 
leum, rubber, cable-making, and 
particularly in printing presses 
(where the British know that they 
have to sprint to catch up with the 
Americans) ; measurements of thick- 
ness, surface finish, and humidity; 
drives such as those in knitting ma- 
chines, where quick-change, quick- 
acceleration, and stepless variation 
are required; controls for passenger 
elevators, where smooth acceleration 
and deceleration, and accurate level- 
ing of high-speed elevators, is called 
for. The British think they can do 
this more simply than the initial 
American methods. Other applica- 
tions are hoists in mines, where 
speeds run much higher than many 
passenger-elevators, and where the 
productive efficiency of the mine is 
directly related to the hoisting cycle 
wind-tunnels, both for the main fan 
drive and also for such delicate 
measurements as the _ air-flow’s 
speed, possible now to accuracies 
within % of 1 percent; and location- 
controls, as in a swing-bridge span 

Other electronic equipment likely 
to be significant in the future 


—TRANSDUCTORS (magnetic amplifi- 
ers) for controlling large amounts of 
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a-c power with a small amount of 
d-c power. Rolling mill drives now 
incorporate large numbers of trans- 
ducers 

Vottace-Recutators for accuracy 
of better than 3 percent and for high 
speed of response will be electronic 
in the future. This is not so much 
for power-generating stations as for 
power-consuming establishments, 
such as research and testing, par- 
ticularly. Where voltage-control is 
required at the generating station, 
the preferred method recommended 


























by Metropolitan-Vickers is to use an 
exciter whose field is controlled to 
regulate the field current of the main 
alternator 


Evectronic DicrraL COMPUTERS are 
still only in the experimental stage 
in Britain, and may not be expected 
to be widely used in the near future 
Other types of electronic computers, 
however, are in extensive use, and 
the Admiralty has developed this 
device for fire-control extensively, 
‘sing the manufacturing resources 
of a number of firms. 


FRANCE looks toward mass production 


PARIS — Major new design trends 
only now are becoming discernible 
here as French industry begins to 
catch its breath after the War, the 
occupation, and the dizzy postwar 
inflation. Historically the French 
have been better at building pro- 
totypes than assembly lines. This 
has meant that many potentially 
useful French inventions have been 
left te gather dust in patent offices 
or have been manufactured abroad. 

There are indications now that the 
emphasis has begun to shift from 
theory to practice; from experimen- 
tation to mass production. Several 
main influences are pushing French 
industry in this direction 

Firstly, there is a general realiza- 
tion that the War ruined France; 
that in the long run the country 
must now go to work to earn its own 
living again if it is to survive. Sec- 
ondly, the technical missions to the 
United States sponsored by the ECA, 
of French industrialists and techni- 
cians, seem to be having quite an 
impact here. 


Lastly, the sellers’ market created 
by the post-Korean rearmament ef- 
fort in the West has given a number 
of French industries new hope of 
making up for lost time; narrowing 
the price and quality gap between 
them and their foreign competitors; 
becoming competitive again in the 
world market. Quite a few French 
machine tool manufacturers, for ex- 
ample, who never were able to com- 
pete in the world market before 
have begun to export to the U. S. in 
small quantities and are doing a 
brisk business. The same holds true 
for many lines of chemicals, indus- 
tria] glassware, and other industrial 
equipment 

The success of the Schuman Plan 
and other projects for knocking 
down the nationalistic partitions 
within the European market cer- 
tainly would tend to strengthen this 
trend toward simpler more practical 
designing. 

There still are a lot of drags. The 
French market is limited not only by 
its absolute size but by the low level 
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French Designs 


Right — Citroen's corrugated sheet 
light truck. Sheet steel appeals te 
the French because of its unpreten- 
tious appearance and low cost. Pre- 
ttressed steels are also being used 
in car manufacture. 


Below —Tiny 2 hp vitra economy 
car featuring front wheel suspen- 
sien and «a cylindrical body’ that 
mokes a chassis unnecessary. Thic 
is @ pre-wer model that is still in 
Production. 




















Hurel Dubois 0-10 plane with high 
aspect wing for short take-off and 
landing. Other prototypes now fily- 
ing include a Leduc roam-jet, a 
turbo-jet glider, and a 4,400 Ib. 
turbo-jet fighter. 





of national productivity — roughly 
one-fourth that of the U. S.— which 
holds down purchasing power pro- 
portionately. Between 70 and 80 per- 
cent of the average French family 
budget is now spent on food. That 
doesn't leave much over for indus- 
trial consumer goods. 

The fact that the French market 
has been contracting rather than 
expanding for decades has led to in- 
tensive cartelization of French in- 
dustry. The resulting lack of compe- 
tition has had an enervating effect 
on the development of new products 

The chronic shortage of capital has 
also acted as a brake upon research 
and development of new processes 
and designs, as has inflation which 
has assured easy sales and easy 
profits without much competition 

Finally, the quality of many 
French raw materials—notably steels 

is spotty and they frequently are 
insufficiently standardized; liaison is 
traditionally weak between the 
technical and commercial depart- 
ments of French firms 

In automobiles, the trend is to- 
ward ultra-utility and ultra-econ- 
omy vehicles. Citroen best exempli- 
fies this with its tiny two horsepower 
model made of light, partly corru- 
gated sheet steel, and its square 
corrugated sheet-steel light trucks 
The use of corrugated sheet for 
economy vehicles seems definitely to 
have appealed to the French because 
it gives such an unpretentious ap- 
pearance—and it’s cheap. And also 
for cheapness, there is no automatic 
transmissions nor much chrome, cop-- 
per and other scarce metals 

Further to achieve economies, Re- 
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nault, for example, has developed 
considerably the use of “pre- 
stressed” steels, precision casting us- 
ing wax molds for manufacturing 
such things as valve seats, valves, 
pump pinions and so forth. Finally, 
the company has pushed develop- 
ment of leaded carbon steels 

In airplanes, the French are lag- 
ging badly design-wise. But they 
are working on four prototypes 
which could influence the evolution 
of aviation. The first is the Leduc 
ram-jet which many French aero- 
nautical engineers believe will be 
the fighter and maybe even the 
transport plane of the future. The 
first prototype has been flying for 
nearly two years now and two others 
are nearing completion 

The second interesting prototype 
is the French axial flow turbo-jet 
ATAR 101 made by the Societe Na- 
tionale d’etude et de Construction de 
Moteurs d’ Aviation 
stage compressor, a single turbine, 
and an annular air chamber; is an 
improvement of the German BMW- 
003. It has a rated thrust of 
4.400 lb at 7,500 rpm. The French 
air force may order it for mass pro- 
duction 

Thirdly, the French have devel- 
oped a prototype called the Hurel 
Dubois 0-10 which has an ultra-high 
aspect wing permitting it to land and 
take off in about 500 ft. French air- 
men have high hopes of developing 
a series of extremely flexible mili- 


troop carriers 




















































































This has a seven 
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tary transports, and 
reconnaissance planes from this ba- 
sic design 

Lastly, the little Fouga “Cyclone” 
glider powered by an 80 lb turbo-jet, 
and which has a ceiling of 40,000 ft 


may new 










avenues of private 
sport flying, and may be 





open 





used for 





military reconnaissance 

There is quite a lot of interest be- 
ing shown in opposed piston diesel 
engines. The Manufactures d’Armes 

; de Paris has developed and put into 
mass production a_ particularly 
sturdy and economical line of these 
engines. 

In the textile machinery field, 
three different prototypes of circular 
looms have been built here and are 
reported to be living up to expecta- 
tions after extensive testing. None is 
ready for mass production 

France is the only nation on the 
Continent which possesses an atomic 
pile. It is planning to build a larger 
atomic research center soon near 
Versailles. Since these are too small 
to be used for production of bombs 
they are devoted entirely to explor- 
ing possible peaceful uses of atomic 






























energy and radioactive isotopes 
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New Italian Typewriters 





ITALY making progress — But slowly 


Three main factors are seriously 
affecting the whole engineering in- 
dustry 

(1) Scarcity of capital 

(2) Unsettled political conditions 
at home and abroad 

(3) Market conditions 

Lack of Capital: Industrial giants 
like Isotta-Fraschini, Caproni, Breda 
and Alfa-Romeo are limping along 





on part-time work. Of the former 
large aircraft engine works, only 
Alfa-Romeo continues to turn out 
motors. Most others stopped as far 
back as 1943. Ing. Filippo Zappata 
of the Aviation Section of one of 
Milan’s largest industrial concerns 


the Breda Corp 


commercial 


designed a 4-motor 
but 


the com- 


pro- 


transport 


pany lacked sufficient funds to 





Other New Italian Products 


duce it, even with a definite order 
on hand. No Government assistance 
was forthcoming. 

Lack of Markets: Pre-war, one- 
third of the engineering industry's 
production was accounted for by 
State orders. During the war three- 
quarters of the stepped-up output 
was solely for war purposes. Today, 
Government orders play a relatively 
minor role, and its refusal to de- 
value the lire has cut off many 
potential export markets. 

Italian aeronautics which led the 
jet propulsion field with the Cam- 
proni Campini experimental aircraft 
of 1941, are now straining to catch 
up on the lead of other nations by 
building foreign aircraft and en- 
gines, and by gradually developing 
their own designs — the Gabrelli 80 
jet trainer project of the Fiat Com- 
pany. 

The Fiat Works have been largely 
responsible for the all-time produc- 
tion high of automobiles in 1950. 
Fiat engineers, working in first-class 
surrounding~. have already put into 
mass production a new auto with 
the traditional European economic- 
to-run motor but with an Ameri- 
can-type body. They pay unstinted 
praise to ECA supplied machine 
tools. 

Magneti Marelli claim to have re- 
planned and improved almost all 
their automobile and motorcycle 
electrical equipment since the end 
of the war; aided by extensive, up- 
to-date laboratories, and many 
years’ experience; they also pay 
tribute to the latest equipment and 
machinery imported from the U.S.A. 

Olivetti typewriters and Necchi 
sewing machines have gained large, 
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countries, is on lightweight, 


new export markets with their mass- 
produced perfection. Motor scooters 
have been put on to an apparently 
insatiable home market at a reason- 
able price in ever-increasing num- 
bers—one manufacturer was turning 
out war-time airplane motors 

ECA officials blame Italian indus- 
trial ills on World War II but add 








“Long-term prospects are good since 
Italy has excellent engineers, an 
abundance of skilled workers and 
products of high quality and virtu- 
ally perfect design.” 

With foreign markets for products 
currently very good, perhaps manu- 
facturers will move ahead much faster 
than is anticipated at the present time 


BRAZIL shines in civil engineering — Not mechanical 


RIO ve JANEIRO—With few excep- 
tions, there is little original product 
design carried on in Brazil — this 
country being far from “industrial- 
ized” as the word is used in the U.S 
Following is a brief summary of 
various industries 

Construction machinery—Nothing 
at all except mule-drawn dumpers 
to be found. Everything imported 

Shipbuilding equipment — None 
Nor any shipbuilding either 

Aircraft engines—None 

Aircraft frames and parts — One 
little plant makes modified “Cubs” 
in very small quantities (Air Force 
is using U. S. Pipers). 

Textile machinery—No automatic 
machinery made in Brazil, all im- 
ported. 

Peckaging 
ported. 

Automobiles—No manufacture. All 
assembly of imported units, with 
only some few bus and truck bodies 
made here for imported chassis 

Machine tools—One moderately 
major plant, manufacturing only 
standard tools, and nobody buys 
them except under compulsion of 
import regulations. 


machinery — All im- 





Railroad equipment—Some freight 
flatcars, cattle cars. Locomo- 
tive, control equipment all imported, 
likewise coaches 

Household appliances—There is a 
fair range of household appliances 
like toasters, electric coffee pots, etc., 
but nothing which is anything but 
ersatz 

Food processing equipment -— All 
imported. 

Communications equipment 
Make maybe 250,000 units a year, all 
on designs and using parts supplied 
from abroad to a large degree 

Agricultural machinery —Make 
plows, harrows and the like, but 
large, heavy and involved stuff is 
all imported. 


cars, 


You naturally would ask: “What 
do they make in Brazil?” The ans- 
wer seems to be consumer goods of 
light nature, using virtually 100 per- 
cent imported capital goods, plus a 
wide range of heavy consumer goods 
made in arrangement with foreign 
firms under license—with the de- 
signs and specifications supplied 
from overseas. Where Brazil really 
shines is in the field of civil en- 
gineering. 
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ARGENTINA busy training talent 


BUENOS AIRES—Argentina is so 
busy trying to absorb imported skills 
that it has been unable to make any 
appreciable contribution to original 
design. Weeks of checking of pro- 
spective sources have failed to un- 
earth any single lead to a product 
or a process which might be defined 
as “creative.” 

Argentine refrigerators are adap- 
tations—copies of American and 
British designs; the better ones use 
imported motors. Typewriter pro- 


JAPAN: The price is low 


TOK YO-—Japanese design trends run 
almost exclusively to copying Amer- 
ican designs—and even this activity 
is limited. The majority of Japanese 
manufacturers are trying to pass off 
on the world the products which 
they have always made 

Even where foreign ourchasers is- 
sue tenders with precise product 
specifications, Japanese manufactur- 
ers ignore those details that are at 
variance with their normal product 
The Japanese want to make the 
product just as they have always 
made it, and the buyer can take it 
or leave it 

Design and product development 
is held back by several factors. One 
is a shortage of capital funds. Most 
companies are living from hand to 
mouth even having difficulty meet- 
ing payrolls on time. Short-term in- 
terest rates are very high; long term 
industrial loans aren't attractive to 
the investors or the banks 

Other drawbacks are lack of good 
materials; of skilled design en- 
gineers; of an understanding of the 
competitive problems in world mar- 
kets. Some companies have tried to 
develop steels and alloys compar- 
able with American and European 
quality, but Japanese industry for 
the most part uses cheap non-stand- 
ard materials if at all possible. En- 
gineers are paid on the average only 
slightly more than common laborers 
Seldom are they rewarded for new 
developments 

Japanese export products up until 
World War II consisted of textiles 
(over 60 percent), cheap pots and 
pans, and other low grade consum- 
er products. Heavy industry was 
geared to supplying the home mar- 
ket and the colonies. The colonies 
couldn't shop around but had to 
take whatever was supplied from 
the home islands 

In consumer manufacturing, price 
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duction has gotten under way 

but the fifteen machines turned out 
each day are European from start 
to cover. Autocar, this country’s 
only domestic automobile, isa hand- 
built Cisitalia, with Italians form- 
ing the cadre of the personnel 
Moided plastics toys or dishes are 
last year’s Woolworth models in 
copy. In short, Argentina has yet to 
develop the engineering skill neces- 
sary for original design. Ten years 
from now, the story may be different 


was the paramount objective. Textile 
engineers, for example, developed 
the world famous Toyoda automatic 
loom, to reduce cotton weaving costs 
The same philosophy is applied to 
the producer goods field, but with a 
slight variation. Manufacturers be- 
lieve that it doesn't make any differ- 
ence whether thé quality is inferior 
to that of western makers; they will 
still get the business because they 
will offer price savings of as much 
as 50 percent 

There are, of course, some excep- 
tions to the normal low level of 
design and product development 
control in Japanese industry. The 
Nippon Optical Company, for ex- 
ample, is producing what some LIFE 
photographers consider the world’s 
best 35mm camera. It combines the 
best features of the Contax and 
Leica, and optically is superior to the 


models of the Germans. The Nikon 
camera with the Nikkor lens is man- 
ufactured with some of the tradition 
of the old Japanese craftsmen who 
produced lacquerware which has 
lasted for over 1,000 years. There is 
a constant excellent quality, with no 
variation betw een cameras 

An interesting new company is the 
Chemical Plant Consultants Com- 
pany, established to carry out de- 
velopment and research work on 
chemical machinery. Among its cli- 
ents are the principal makers in- 
cluding Mitsubishi Chemical Ma- 
chinery Company, Hitachi Ltd 
Ishikawajima Heavy Industry Com- 
pany and Kobe Steel Company 

This, however, is the great excep- 
tion, although one of Japan's great- 
est needs. The machinery branch of 
the Ministry of International Trade 
and Industry recently completed a 
which found that Japan 
within three years will be unable to 
compete technicaily in any way, 


survey 


even price, with western manufac- 
turers in its Asian markets. Most 
Japanese business leaders refuse to 
take warning from such reports 

In the worst shape of all is the 
machine tool industry. There was 
some hope right after World War II 
that this industry might have a 
bright future. Fewer units are being 
manufactured now than in any yea! 
since before 1933. Quality is de- 
pressed, and the machine too] mak- 
ers see little hope for improvement 
without importation of foreign tech- 
nology and designs. Their own de- 
signers are either way behind or have 
moved to other industries 


AUSTRALIA hindered by small markets 


MELBOURNE — For at least a dec- 
ade ahead industrial design in Aus- 
tralia will be dominated by foreign 
practice. Even so, Australian design 
efforts will be limited to a relatively 
unimportant sector of the mechan- 
ical, electrical and chemical indus- 
tries. Most equipment will continue 
to be manufactured to foreign blue- 
prints, with minor modifications to 
meet production conditions 

These modifications are necessary 
to avoid excessive capital outlays 
for heavy presses, expensive dies 
and other mass-production equip- 
ment. Its capital cost would have to 
be spread over a larger number of 
units than can be produced for the 
small Australian market. 

Hence the trend is to redesign 
components so that they can be pro- 
duced by gray iron casting, welding 


oxy-acetylene cutting and other 
methods that require a relatively 
high input of labor but a corre- 
spondingly lower input of capital 

Australian industry will continue 
to assimilate proven product engi- 
neering practices of all major indus- 
trial nations. A marked preference 
for American designs has developed 
since the Second World War, with 
some significant exceptions 

Gas turbines, Diesel and oil en- 
gines, merchant ships and naval 
vessels and, partly, military and civil 
aircraft follows British design prac- 
tice. Textile machinery is largely of 
British, German, Swiss and French 
designs. Machinery for strip-mining 
of coal and Diesel pumps are based 
on German designs. There is no in- 
dication that these preferences will 
change in the next few years 
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MATERIALS DEVELOPMENTS 


Specialization, Large Size 
Plastics 


Are Trends in 


The history of plastics develop- 
ment parallels ferrous metals devel- 
opment, but at an accelerated pace 
First, there were one or two basic 
plastic materials — cellulose nitrate 
(“celluloid”) and phenol formalde- 
hyde (“Bakelite”). Then came the 


transparent acrylic plastics. These 
were rapidly followed by modifica- 
tions, and finally a host of new ma- 
terials and forms: Ureas, melamines, 
vinyls, polystyrene, nylon, polyethy- 
lene, polyesters, fluorine plastics, re- 
inforced and honeycomb materials. 


: 


Extruded products made of blend of high styrene resin and acrylonitrile rubber: (cen- 
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ter) 


t pipe and fittings; (far right) cathode strip used in electro- 


plating and textile bobbins; (far left) foreground, coms for air hose reels and back- 


ground, wire spools. Properties of these materials shown below. ©. 5 kunver 


mpany 


Properties of New Plastic-Synthetic Rubber Materials 


These developments took place so 
rapidly before, during and after 
World War II that engineering eval- 
uation of the newer materials has 
not yet been completed. But in the 
midst of this evaluation, two impor- 
tant new trends have become evi- 
dent: Use of “blends” of plastics and 
plastics with synthetic rubbers, and 
molding of parts of increasingly 
greater size and weight. 


Rubber-Plastics Blends” 


New types of plastics with charac- 
teristics not before found in any ma- 
terial the result of rubber- 
plastics “blending.” Natural rubber is 
a relatively soft material, unless it 
has been heavily reinforced with 
minerals or other pigments, or unless 
it has been fully “cross-linked” as it 
is in hard rubber. There is no contin- 
uous gradation of hardness in rubber 
itself. On the other hand, the syn- 
thetic styrene, phenolics, 
vinyl chloride—usually in themselves 
are hard and are made soft and flex- 
ible only by the addition of plasticiz- 
It is now possible to tailor the 
softer ingredient and the harder in- 
gredient to each other so that they 
are mutually compatible. As a result 
we have a whole series of relatively 
new plastics which are rigid or semi- 
rigid or flexible, of extreme tough- 
ness, yet easily formed into products 

At their present stage of develop- 
ment, these materials can be grouped 


are 


resins 


ers 


*This section based on information and data 
furnished by the United States Rubber Co 


Impact Strength 
of Various Plastic Materials 
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Thermoplastic-Elastomeric Blends 


Properties 


Injection Molded and 
Extruded Forms 


Thermosetting 
Phenolic-Nitrile 
Rubber (Typical 

Compound*) 


Sheet Form 





Specific Gravity 
Tensile Strength, psi 
Flexural Modulus of Elasticity, psi 
Izod Impact, ft-lb per in. notch 
Hardness, Rockwell 
Flexural Strength, psi 
Thermal Conductivity Btu/hr/sq ft/F/in 
Heat Distortion (264 psi), F 
Dielectric Strength, volts/mil 
Dielectric Constant 
60 cycles 
10’ cycles 
Power Factor 
60 cycles 
10° cycles 
Water Absorption, 24 hr. room temp., % 


1.05-1.08 
4,000-5,300 
160,-290,000 
0.63-10.0 
R 87-R 110 
5,000-10,000 


155-175 


0.015 


1.06-1.23 
4,000-9,400 
200,000-210,000 
3.0-9.0 
R 90-R 120 
6,500-14,000 
1.0-1.30 
153-160 
385-390 


1.35 


Shore “D” 70 


1.0 


300 


47 
43 


3.73-5.47 
3.56-5.28 
0.02 0.0121-0.0417 0.20 
0.0110-0.0183 
0.35-0.4 


0.26 03 


| — 





*Compounds with higher strength values are produced by varying amount and type of fillers, and pro- 


portion of main constituents 
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Izod Impact 
ft-ib per in 
notch at 77F 


Material 





3.0-11.0° 
0.60-2.30°* 
0.36-1.30 
0.4-0.5 
0.25-0.40 
0.4-5.2 
0.6-5.4 


Thermoplastic-Rubber Blends 
Rubber-Phenolics 

Molded (Conventional) Phenolics 
Acrylic Plastics 

Polystyrene 

Cellulose Acetate 

Cellulose Acetate Butyrate 


Urea-Formaldehyde 
Molding Compounds 0.25-0.35 


Cast Phenolic Resins 0.25-0.40 





Specific value depends on relative percentage of 
each plastic and elastomeric (rubber-like polymer) 
ingredient 

Specific value depends largely on amount and 
type of filler used. This applies also to other 
(conventional) thermosetting molding compounds. 
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Potential use of fabricated sheet form of th plastic-rubber biends in automotive 
design. Station wagon roof rail at top illustrates use of grain transfer to sheet, which 
is heated and formed on a male cast aluminum form mounted on tables; presses are 
used. Both front and rear sections have a considerable undercut but the flexibility of 
the meteriai permits it to be snapped off the mold. The door panels and reer quarter 
do not represent any adopted design. These parts represent considerable fabrication 
time when present materials are used. The entire assembly could be produced with 


these new materials in one draw over a male mold. 


(1) copoly - 


mers of styrene and butadiene, co- 


into two general types 


polymers of styrene and acrylonitrile, 
and tripolymers these with vinyl 
resins—all of these are thermoplas- 
tics; and (2) mixtures of nitrile rub- 
ber (Buna N) with phenolic resins 
these can be considered as thermo- 
setting materials 


THERMOPLASTIC-ELASTOMERIC BLENDS 
The first group, the thermoplastics, 
seem capable of almost infinite vari- 
ation in properties and form. It is 
produced as two series of materials 
(a) A compound for injection and 
extrusion molding of machine parts 
and such products as electrical ter- 
minal blocks, dials, telephones re- 
ceivers and bases, plugs, switches, 
and a wide variety of extruded parts 
and (b) as sheets, which can be 
formed in compression presses into 
housings, battery cases, television 
masks, typewriter cases and similar 
parts. Both series are made from es- 


sentially the same materials, but 


modifications in formulation adapt 
each for its particular form 

The molding and extrusion formu- 
lations are produced in a wide range 
of properties, as shown in the accom- 
panying chart. However, these ma- 
terials are outstanding in their ability 
to be both hard and tough at the same 
time. In addition they are chemically 
resistant and are used in industriai 
equipment requiring simultaneous 
maximization of these properties 
Such products are cathode edge 
strips, chemical pipe, textile end 
caps, quills and bobbins. Small me- 
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U. 8. Rubber Company 


chanical items such as cams, gears 
and cakle floats are ideal applica- 
tions. In such applications they re- 
place wood and many metals 
Molding conditions vary somewhat 
for each machine and mold. How- 
ever, as a general starting point fol- 
lowing injection molding conditions, 
in an 8 oz machine at 75-100 percent 
of capacity, can be used: Cylinder 
temperature, 400-450 F; mold tem- 
perature, 130-150 F; cycle, 30-40 sec; 
pressure, 20,000 psi; gate and sprue 
Excellent 
finish extrusions can be made with 


size, as large as feasible 


somewhat harder formulations, using 
425 F die and 400-450 F cylinder 
temperatures. For compression mold- 
ing, both hard and soft formulations 
can be used, with 300-325 F molding 
temperature, and 1,000 psi pressure 
General fabricating and finishing 
methods, including machining and 
polishing, can be used with these 
materials 

Another form of these plastic-elas- 
tomeric blends is “tailored” speci- 
fically to be made into rigid pipe 
characterized by very high impact 
strength, for use in handling many 
corrosive industrial chemicals. It can 
be threaded with standard hand or 
machine tools. Being thermoplastic 
it can be bent by heating to 180-185 F 
in a water bath or hot air oven. Al- 
though somewhat more expensive 
this materia] will replace hard rub- 
ber and other thermoplastic pipe 
where its excellent properties are re- 
quired: Linear thermal expansion, 
0.000034 in./in./F (0.000061 in./in./C) 
good toughness down to 20 F; specific 


S. Rubber (ompany 


gravity, 1.04; and excellent resistance 
to strong alkalies, mineral acids (10 
25 percent concentrations) and their 
common salts. They are available in 
0.55 to 1.94 in. ID, 0.84 to 2.38 in. OD 
ana ean be used at 100-150 psi (70 F) 
working pressures 

The sheet-forming modification 
appears quite promising for rela- 
tively large, structural applications 
This form is produc ed by calende ring 
rolls of the material which is cut into 
sheets, laid up to the desired thick 
ness and then pressed together Dy 
applying heat and pressure, forming 
a homogeneous mass. The pressed 
sheets can be produced in thicknesses 
from 0.031 to 1.00 ‘a., and in sheet 
sizes up to 50 x 84 in. Standard grain 
finishes and a smooth glossy finish 
can be applied. This material can be 
formed into intricate shapes with rel 
atively light and inexpensive equip 
ment, using wood, Masonite, alumi 
Kirksite 


techniques include straight vacuun 


num o1 molds. Forming 
with female cavity, male and female 
with mechanical pressure, plug (male 
or female) and draw ring, plug and 
diaphragm. In a 
mold (90 to 125 F) is used; the ma 
terial is heated to 280-300 F befor 


forming. Decorative designs or trade 


| techniques a warm 


marks can be hot embossed in the 
surtace 


7 


Basic properties of the sheet form 


include: Exceptionally high impact 
strength at normal temperatures 
relatively low specific gravity; resis 

tance to attack by a wide range of 
chemicals; good dielectric properties 


| 


thermal conductivity, indi- 











Lerge size and accurate reproduction of detail are achieved in this 19 in. RCA television 
mask injection molded of styrene plastics. More than just a ‘‘picture frame," the mask 
serves as an insulator against the 15,000 volt potential carried by the metal tube. 
it also serves as a tube support, and eliminates special fastening methods while set 
is being shipped. Styrene resists the action of o1one formed in operation of tube. 
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New Materials and Continuing Developments 


Exthoxyline Resins 

These resins are a new generic series, 
formed by chemical 
poly-arylethylene oxide compounds 
with acid anhydrides, amines, and other 
compounds. Like the polyesters, they 
form thermosetting compounds without 
evolution of water or volatiles. They are 
produced in three basic commercial 
forms: Bonding resins, casting resins 
and surface coating resins. The bonding 
resins require only low pressure, and are 
effective with glass, ceramics and metals. 
Like the polyesters, they have good di- 
electric properties, and are used in elec- 
trical castings—“pottings.” 


“condensation” of 


Fivorine Plastics 
Two polymers in this group have firm- 
ly established themselves as packing, 


seal and insulation materials of out- 


standing resistance to corrosive chemi- 
cals, temperature extremes and electrical 


forces. These materials, polymers of tet- 
rafluoroethylene and monochlortriflu- 
oroethylene, marketed under the 
(DuPont Com- 
pany) and Kel—F (M. W. Kellogg Com- 
They will fill the 
following applications 

Radio and Radar: Coaxial cable, con- 
nector and 


are 
tradenames of Teflon 


pany) a need in 


other electrical insulation, 
where low loss of high frequency energy 
is required. Other materials, such as 
polyethylene, have satisfactory electrical 
properties, but above 100 C they are not 
sufficiently stable. 

Seals: Static-resistant, and resistant to 
strong acids (such as fuming-nitric), 
hydraulic fluids, fuels, and engine oils 
from -65 to 400 Fahrenheit. 

Hose: To carry aircraft hydraulic and 
engine oils from -65 to 400 Fahrenheit 

Present limitations include poor cold 
flow and permanent set characteristics, 
but these are being improved, both by 








cating possible application in the re- 
frigeration field. Physical and elec- 
trical properties are shown in the ac- 
companying table. The rigid form is 
supplied as the standard grade. How- 
for special applications it can 
also be furnished in a softer grade 
(having considerably increased im- 
pact strength, particularly at lower 
temperatures), in a special electrical 


ever, 


grade, and also in a flame-resistant 
grade 

Sheets and shapes can be machined 
with ordinary and metal- 
working They be 
Grilled, punched, 


wood 
equipment can 
sawed reared, 
riveted, sanded, cemented, and pol- 


ished 


THERMOSETTING PLastic-RusBBER Ma- 
TERIALS. Developed to bridge the gap 
between soft rubber and hard rub- 
bers, a series of phenolic resin-nitrile 
rubber mixtures will fulfill the need 
for high impact materials that are re- 
sistant to abrasion and chemicals 
They can be produced in varying 
degrees of flexibility, and are avail- 
able as a molding compound, and in 
the form of 
gear blanks 

One of its outstanding uses is for 
the 
low-cost gears to replace metal gears 
} 


suc! 


sheets, rods, tubes and 


manufacture of high strength 


1 applications as heavy-duty 


modifications of present polymers and 
development of new fluorine plastics 


Cellulosic Plastics 


Although cellulose acetate has been 
supplanted in some applications by less 
expensive thermoplastics, it will con- 
tinue to hold its own in many electrical 
and consumer products. Two develop- 
ments are worthy of note: (1) Flame- 
resistant acetate, used in such applica- 
tions as housings for small-motored 
electrical appliances; and (2) high- 
acetyl acetate. Compared with the older 
type, it has far greater dimensional sta- 
bility in the harder flows. 

Ethyl cellulose has a good future be- 
cause of increasing toughness that will 
be required of thermoplastics, over a 
wide temperature range. Its impact 
strength is greater than that of any other 
thermoplastic material, with the possible 
exception of the new plastic-rubber 
blends (pp 154-155). Textile bobbins 
and flashlight housings are typical ap- 
plications. 
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lathes, household appliances, plating 
barrels, automotive timing devices 
and dynamometers. Gears made of 
the new plastic have been operating 
for more than a year in applications 
where conventional metal gears have 
failec within a few weeks. These 
gears were molded in one piece to 
very close tolerances, eliminating the 
need for elaborate finishing opera- 
tions. 

The material is also suited for 
washing machine parts where its re- 
sistance to the newer type of syn- 
thetic detergents has given it an ad- 
vantage over metal. Other promising 
applications include: Fuel pump 
parts, battery cases, valve seats, pla- 
ting barrels, bearings, electrical in- 
sulators, and various automotive 
parts 

These materials are light in weight 
and extremely stable at high tem- 
peratures. They have good resistance 
to fire and its high dielectric strength 
makes it a good electrical insulato1 
Their impact strength is superior to 
most plastics now available and they 
can be molded economically in com- 
plicated shapes by either compres- 
sion or transfer methods. Complete 
details can be found in the article 
“Rubber-Phenolic Materials fo: 
Greater Impact Strength” Propuct 
ENGINEERING, January, 1951 


Nylon 
This is rapidly becoming the preferred 
bearing material in certain types of ma- 
chines, where little or no lubrication is 
available: Textile machinery, kitchen 
appliances, calculating machines. For 
small gears, too, it is replacing metals. 


Reinforced Plastics 

This is perhaps the most significant 
field in plastics as far as future develop- 
ments are concerned. This group of ma- 
terials was completely described in the 
24-page article by Richard J. Francis, 
which appeared in the February 1951 
issue of Propuct ENGINEERING. Two spe- 
cific developments worth watching (1) 
Plastic-fibrous glass gear covers having 
only a fraction of the weight of steel, 
with greatly reduced sound and vibra- 
tion transmission; and (2) Plastic-fibrous 
glass pipe, with phenomenally high 
bursting strength. Cost of materials is 
higher than ferrous metals, but greatly 
reduced weight and increased resistance 
to corrosion will offset this factor. 
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Large Molded Parts* 


Improvements in properties of 
thermoplastics, especially styrene 
plastics, have led to molding of parts 
with increasingly large projected 
areas. This trend will continue with 
improvement of dimensional stability 
in the presence of heat, moisture and 
loads, as we"! as “zero stress” dimen- 
sional stability. Large thermoplastic 
parts can be molded for refrigerators, 
housings, camera cases, table radio 
cabinets, automotive, electrical and 
lighting parts. 

Impact and heat resistance of sty- 
rene plastics continue to be improved. 
Some of the new materials are blends 
of the styrene-acrylonitrile type; 
others achieve their improved prop- 
erties by tricks in the polymyeriza- 
tion processs 

Refrigerators offer a good example 
of increasing use of styrene plastics 
in large parts. In one of the 1948 
Crosley models, a total of 18.28 lb of 
plastics were used—5.54% of total re- 
frigerator weight with styrene a 
little less than half of the total 
plastics. In a comparable 1950 Cros- 
ley model, which utilizes 58 different 
plastic parts, 24.135 lb of plastics are 
used, of which 17.546 lb are styrene 


*This section based on information supplied 
by Plastics Division, Monsanto Chemical Co 
























































Plastics have replaced glass and por- 
celain enameled steel for such parts 
as meat storag: trays, breaker strips 
and freezer doors 

With the advent of injection mold- 
ing machines capable of handling 
300-cz (already in use) and 400-oz 
shots, projected area and weight of 
molded parts are rapidly increasing 
Lenses for 19 in. television sets, 11-Ib 
battery cases, and ice cream cabinet 
lies up to 5500 sq. in. projected areas 
are existing examples. Projected 
areas of over 1,000 sq. in. are pos- 
sibilities for the immediate future; 
one refrigerator manufacturer plans 
to mold the entire bottom bin of 
styrene. Experiments are being made 
with short glass fibers which can be 
injection molded as a reinforcement 
with styrene plastics. If this is suc- 
cessful, molding of large flat areas 
is planned; an example is a refrig- 
erator inner door panel, now made 
of thermosetting plastic laminates 

In the thermosetting field, the fu- 
ture for large phenolic moldings looks 
promising. The Admiral 40-lb console 
televis on cabinet is a good example 
of gocd design in large phenolic 
moldings. However, informed opinion 
is that parts larger than this cabinet 
requiring properties of thermosetting 
plastics, should be made of rein- 
forced plastics 





Alkyd molding materials — Formerly used only os ingredients fer organic coatings, 


alkyd resins cre now available in a thermosetting 





»p d with Hient electrical 


and heat-resistant properties. It can be molded at low pressures, allowing greatly 
increased speed of molding. In thie line of magnetic moter starters for 220-velt, 


three-phase circuits ranging in 





ity from 25 te 200 amp, size reduction, 


with increased efficiency, and durability, te made possible by the alkyd moldings. Each 
starter uses two molded parts, the base (combining functions of the terminal block) 
and the hood. The plastic block is the only insulator between terminals; its lower port 


serves as a base for the contacts. 


Plasken Division, Libbey -Owens-Ford Glass Co 
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Advances in Metals 


Future developments will produce 
metals and alloys with higher 
strengths and better resistance to 
creep, fatigue, oxidation, and corro- 
Improvements are expected in 
stainless and alloy steels, in the light- 
weight metals, aluminum and mag- 
nesium and their alloys, in currently 
available “super alloys” and in pro- 
tective coatings for high-temperature 
service and corrosion resistance 


Alloy Steels” 


The trend in steel is definitely to- 
ward increasing use of the alloys, as 
opposed to the plain carbons. This is 
partly a result of realization of the 
significance and importance of the 
hardenability concept, which came 
during the war. The familiar NE 
(National Emergency) steels were 
developed by retaining adequate 
hardenability as the prime requisite 
for most applications. 

A parallel trend is the seeking of 
greater strength-weight ratios and 
corrosion resistance than possible in 
plain carbon steels. The answer has 
Low alloy steels which give 
decidedly improved properties over 
common structural steels, especially 


sion 


come 


in increased yield point 

Several proprietary low-alloy 
high-strength although not 
having the same chemical composi- 
tion, possess common physical and 
mechanical characteristics. The guar- 
anteed minimum yield point is gen- 
erally 50,000 psi in 
thick and 


steels, 


% in 


diminishing some- 


sections 
less, 
*This section based on information supplied 


by the United States Stee! Corporation and 
Crucible Steel Company of America 
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what as 
two 


thickness 
inches 


increases up to 
The ultimate strength 
is appreciably higher. These 
cold formed in_ bending, 
flanging and mild drawing opera- 
tions. They are readily weldable and 
do not become hard or brittle when 
cooling from the welding heat. They 
have from four to six times the at- 
mospheric 


steels 
can be 


corrosion resistance of 
two to three times 
that of copper steel. Since the allow- 
able fiber stress is 50 percent greater 
than for structura’ carbon steel, 2 
properly designed low-alloy steel 
beam section with only two-thirds as 
great section modulus will have 
equal carrying capacity. This elimi- 
nates deadweight, and more than off- 
sets the initial price differential be- 
tween low alloy and plain carbon 
steels. 


plain steel, or 


A new series of low carbon, low 
“multiple” alloy steels has just been 
developed (see properties in accom- 
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panying table) which have even 
higher strength levels than earlier 
low alloy types. Unlike earlier types, 
however, which are furnished un- 
treated, these steels are usually 
furnished heat treated. The material 
is primarily intended for use in plate 
form, but where subsequent forging 
or hot forming is required, it can be 
obtained untreated, and then later 
heat treated before being placed into 
service. Its toughness is outstanding, 
even at low 

with 


when 
welding- 
grade steels. Other properties such 


temperatures, 
compared ordinary 
as resistance to atmospheric corro- 
sion, are about equal to those of the 
established low alloy types. An im- 
mediate 
duty 


application is for heavy 
which re- 
rigidity and 
lightness are particularly high 

In response to the demand for 
steels of even higher strengths, new 


power shovels, for 


quirements of strength, 


materials with larger percentages of 
alloying elements, but still in the 
“low” (less than 5 percent) range, 
developed. These are 
marketed in an untreated condition, 


are being 


Mechanical Properties of a Heat-Treated 
Multiple Low Alloy Steel* 





PROPERTY 


SECTION THICKNESS, IN 





M% to 2 incl 


Over 2 to 4 incl. | Over 4 to 6 incl 





Yield Strength, 0.2% offset (min), psi 
Tensile Strength (min), psi 
Elongation in 2 in, % (min) 


Reduction of Area, % (min) 


100,000 
115,000 


90,000 90,000 
105,000 105,000 
18 17 16 
55 50 45 
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Carilloy T-1 (United States Steel) 
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throughout, dual four-wheel 
brakes and built-in 

jacks. It is 39.1 in. high at the 
cowl. Seated in the car is its 
designer, Charles A. Chayne. 


Buick Motor Division 


and high strength properties are ob- 


tained by heat treating after ma- 
chining. One such steel which con- 
tains (percent) 0.25 C. 1.40 Mn, 1.50 
Si, 1.80 Ni, and 0.04 Mo, can be heat 


treated to at least 220,000 psi tensile 
strength and an Izod impact strength 
of more 20 ft-lb. This unique com 
and toughnes 


bination of strength 


permits great reduction in size and 
weight Savings in a new type landing 


gear (see illustration) 


Aluminum 


High temperature stress-rupture 
testing by the Naval Research Lab- 
oratory on wrought monel and 2-S 
aluminum, not only indicates a strong 
correlation between 
grain 
termediate grain size 


rupture life and 
size, but suggests that an in- 
results in maxi- 
mum rupture life. Study of the effects 
of welding technique and weld com- 
position on the performance of 
aluminum alloy welds is expected to 
contribute to the development of im- 
proved, high strength joints 
Increased use of aluminum alloy 
For 


high strength aluminum 


die castings is a definite trend 
the future 
sheet materials are a definite 
A formable sheet material of 
over 100,000 psi tensile, having a high 
yield strength could be used in both 


aircraft and 


alloy 


need 


ground vehicles 


Magnesium-Base Alloys’ 


In the field of magnesium wrought 
alloys, the objective has been to de- 
velop an alloy with an ultimate ten- 
sile strength of 74,000 psi, a tensile 
yield strength of 68,000 psi, a com- 





*This section based on developments at the 


Engineer Research and Development Lab- 
oratories (Army Fort Belvoir, Va 
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pressive yield strength approximate- 
ly equal to its tensile strength, with 
fire resistance characteristics similar 
to those of the AZ31 alloy to which 
beryllium has been added and other 
properties comparable to the com- 
mercial alloy formerly designated as 
AZ61. Certain 
base alloys look promising, but at 
present they are brittle. Since these 
objectives seem to be long-range, re- 


magnesium -lithium- 


search on a second group, mag- 
nesium-zinc-zirconium-base compo- 
sitions, was instituted with new in- 
termediate objectives 

1. An alloy with shop and service 
characteristics equal to present com- 
mercial magnesium alloys but with 
strength-weight ratios 
14 S aluminum alloy 


2. A sheet alloy at least equal in 


superior to 


strength to present commercia! mag- 
nesium compositions but with tough- 
ness and other shop and service char- 
acteristics superior to 61 S aluminum 
alloy 

Mg-Zn-Zr base alloy studies in the 
laboratory and on plant equipment 
have led to the selection of Mg-6Ag- 
6Zn-1Zr alloy, as the composition 
showing the most immediate premise 
for commercial development as high- 
sheet. These have 


strength tests 


Remarkable resistance to creep at 
elevated temperatures is feature of 
new magnesium alloy, used in this 50 
in. dia nozzle ring casting for Pratt 
and Whitney J-48 jet engine. Weigh- 
ing 140 Ib, the casting owes its ex- 
cellent fatigue properties to composi- 
tion of the magnesium alloy, which 
includes (percent): 0.55 to 0.85 of 
zirconium, 2.0 to 3.5 of zinc, and 2.5 
te 4.0 of “rare earth” metals such as 
cerium and related elements. 


Howard Foundry Company 


Hi 


| mer “n | 















demonstrated its comparatively good 
extrudability rollability. Sheet 
has been produced in a variety of 
both and non-clad 
Maximum properties are obtained by 


and 


gauges, clad 
solution heat treating and aging hot 
rolled skeet 
with good hot formability are charac- 
teristic of this composition. One lot 
of 0.200 in. thick sheet produced with 


High strength combines 


mill equipment and practice compar- 
able to that used on the AZ31 com- 
mercial alloy had the following prop- 
Tensile strength 60,000 psi 
tensile yield strength 48,000 
pressive yield strength 40,000 psi and 


erties 


com- 


4 percent elongation in the longi- 
tudinal direction and tensile strength 
61,000 psi 
000 psi 

39,000 and 9 percent elongation ir 


tensile yield strength 49,- 
compressive yield strength 


the transverse direction 
A Mg-6Ag-3Zn-1Zr alloy 
extruded in the form of a 


can be 


10 in. I- 


beam and other structural shapes 
with typical properties of tensile 
strength 47,000 psi, tensile yield 


strength 38,000 psi, compressive yield 





























































































MATERIALS DEVELOPMENTS 
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strength 39,000 psi, and 11 percent 
elongation in the as-extruded condi- 
tion. The yield strengths can be ex- 
pected to increase to about 40,000 psi 
by age hardening heat treatment. 
With lithium-containing alloys, 
tensile strengths as high as 86,000 psi 
were obtained with compositions 
such as Mg-7Li-20Zn-3Ce: Tensile 
strength 86,000 tensile yield 
strength 56,000, compressive yield 
strength 62,000 and 1 percent elonga- 
tion. Also, the highest compressive 
yield strengths known for magne- 
sium-base alloys were obtained from 
Mg-7Li-25Zn, compressive yield 
strength 94,000 psi, and Mg-7Li- 
25Zn-5Ag, compressive yield strength 
100,000 psi—but these high strength 
materials are still deficient in various 
design and service characteristics ne- 
cessary for vehicle application 


psi, 


Titanium 


Now that the initial publicity on 
the “wonder metal” has faded, ti- 
tanium can be evaluated realistically 
as a structural metal. These are the 
leading attractive characteristics of 
titanium alloys: (1) Low specific 
gravity; (2) high strength; (3) Re- 
tention of strength at intermediate 
temperatures; (4) attractive modulus 
of elasticity; (5) adaptability to sur- 
face hardening; (6) general resis- 
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Titanium ges turbine compressor wheel. 
Titanium is being considered as a re- 
placement for conventional type 410 
stainless steel as disk and blade ma- 
terial for jet engine compressors. 


to environmental attack; (7) 
high melting point; (8) abundant 
availability of Because its 
strength is equivalent to annealed 
and its density is 
only 57 percent of it, titanium is being 


tance 
ore 
stainless steel 
evaluated as a structural material for 
aircraft. One project is directed to- 


ward obtaining a high temperature- 
resistant, structurally efficient guided 


Properties of Titanium 


Rem-Cru Titanium, Inc 


missile component completely con- 
structed of titanium alloys. The other 
project calls for the design and fabri- 
cation of a cornplete aft fuselage sec- 
tion for a jet fighter, replacing all 
corrosion resistant alloy steels with 
This section will include 
titanium forgings and rivets as well 
as sheets. 


titanium 


Engineers involved in titanium de- 
velopment fee! that it will be possible 
to substitute titanium for stainless 
steel, thickness for thickness — with 
a 40 percent weight saving resulting 
Portions of aircraft immediately sur- 
rounding jet engines, such as tail 
and afterburner installations, 
will be particularly improved through 
use of titanium. Titanium base alloys 
are being considered to replace type 
410 stainless stee] as disc and blade 
material for jet engine compressors 

Outside of the aircraft field, titan- 
ium will be used in design of equip- 
ment exposed to marine and corrosive 
atmospheres, because of its outstand- 
ing to chemical attack 
Possibility of its use in land vehicles 


pipes 


resistance 


Alloys in Two Forms 





PROPERTY 


HEET 


Ss 
(Longitudinal) FORGINGS 





Mallory-BuAer 


Rem-Cru 
RC-130-A (7%Mn)* Cr-Alt 





Ultimate Tensile Strength, psi 

Tensile Yield Strength, psi (0.2% offset) 
Proportional Limit, psi 

Elongation in 2 in., percent 

Reduction in Area, percent 

Modulus of Elasticity, psi? 

Specific Gravity 

Fatigue Endurance Limit, psié 


Ratio Endurance Limit , 
- Tensile Strength ‘ pereen 





150,000 
140,000 
105,000 
15 
32 
15.5x10° 
47 
70,000 


170,000 

155,000 

130,000 
10 
20 


45 
95,000 


47 56 








*Data from Rem-Cru Titanium, Inc. 
+Data from Navy Sureau of Aeronautics 


: Varies with degree of cold work. 
#Un-notched, reversed bending. 
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is indicated by a new application de- 
veloped by Army Ordnance. This is a 
mortar base plate which, when de- 
signed in steel weighed 48 lb and was 
in two parts; the titanium plate 
weighs only 24 lb and is designed in 
one part. 

Properties of some titanium alloys 
are shown in the accompanying table 
Even higher strengths will come with 
new titanium alloys, such as 5 percent 
chromium, 3 percent aluminum and 
alloys containing from 6 to 12 percent 
nickel. Potential uses for titanium 
where light weight and resistance to 
high temperature and corrosion are 
required, include: Springs, gears, 
portable machine tools, machine parts 
for the textile industry, pump rods or 
rotor shafts under packing materials 
where stainless steel often pits, and 
where mobile equipment to fill the 
gap between properties of aluminum 
and ferrous alloys 


Less Common Metals 


Two years ago, titanium would 
have been included in the “less famil- 
iar” category. Now a new group of 
metals, some of which were used 
heretofore only as alloying elements, 
are on the horizon. These include zir- 
conium, molybdenum, tantalum, co- 
lumbium, even some in the “rare 
earth” category, up to now buried in 
the chemist’s periodic chart 


ZircontuM. The Bureau of Mines has 
developed a process for making duc- 
tile zirconium. The corrosion resis- 
tance of this metal is excellent, but it 
lacks the advantage of titanium’s low 
specific gravity. Its excellent resis- 
tance to alkalies and certain acids 
may lead to replacement of platinum, 
tantalum and other expensive metals 
by zirconium, in chemical industries 

The cost of ductile zirconium re- 
mains too high for widespread use 
However, the advances in production 
methods are continuing. The strength 
of the rolled or swaged metal is simi- 
ular to that of the copper-base alloys. 
May, 1951] 
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The drawn metal has a tensile 
strength in the range of that of an- 
nealed medium-carbon steel. The 
strength-weight ratio of zirconium is 
below that of magnesium, titanium, or 
the strong aluminum alloys. Corro- 
sion data from the Foote Mineral 
Company show a corrosion rate of 
less than 0.001 inch per year in hot 
and cold hydrochloric acid of all con- 
centrations, hot and cold 10% sul- 
furic acid, hot and cold nitric acid of 
all concentrations, hot and cold 10% 
phosphoric acid, and cold concen- 
trated phosphoric acid. Attack is 
marked in concentrated sulfuric acid 


MotyspenuM. Because of its high 
melting point, molybdenum shows 
promise of becoming one of the basic 
materials for very high temperature 
structural applications. With the de- 
velopment of the arc-casting method, 
it is now possible to obtain ductile 
molybdenum in sections weighing as 
much as 150 lb, while equipment 
under construction will make it pos- 
sible to increase this to 1000 Ib 
Above 1600 F the creep and stress 
rupture of molybdenum are superior 
to those of the cobalt-iron or the 
chromium base alloys, but protection 
against oxidation is required. Ceramic 
coatings are being developed; at 
present, a “siliconized” coating looks 
promising. This molybdenum silicide 
coating is tightly adherent, electri- 


cally conductive, and highly resistant 
to thermal shock. Although the coat- 
ing is extremely hard, coated molyb- 
denum pieces can be worked to a 
limited extent at high temperatures 
Indicated applications are for 2000- 
3000 F temperatures, far beyond the 
range of stainless steel and other 
nickel-chromium alloys, including 
such ar plications as gas and oil burn- 
er nozzles and jets, heating elements 
for electric furnaces, combustion 
chambers of gas turbine engines, and 
jet engine parts 

For the future, molybdenum will 
probably have the same relationship 
to the high temperature field that 
titanium will have to the lightweight 
structural field. 


TanTALUM. Techniques for fabrica- 
ting tantalum by sintering and swag- 
ing, rolling, and drawing have been 
developed. Alloys with columbium 
and molybdenum are resistant to a 
wide variety of mineral acids, even 
at moderately elevated temperatures 
It is a safe prediction that these tan- 
talum alloys will find wide applica- 
tion in the chemical industries 

For the not-too-distant future, the 
two metals that bear watching are 
chromium and vanadium. If they can 
be produced in ductile form at mod- 
erate cost, indicated applications are 
for 1,000-2,000 F temperatures, where 
corrosion-resistance is a factor 
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Ceramic and ceramic-metal matericis resist high tem- 
peratures in new flight requirements. (illustration at left) rocket busti chamb liners, and an internal guide 
Comparison of coated and uncoated metals: Lower right, vane of a German V-2 rocket. (Phote at right)Two views of 
steel rocket thrust cylinder shows corrosion after test; all a 1b hamber liner made of low carbon steel, and 


right, two ceramic-coated rocket nozzles, two ceramic-coated 








a 





other parts are ceramic or “‘cermet" coated. Upper, left to 


coated with a 





New Ceramics... 


Aid advar -es in high temperature, electronic fields 


Inorganic mineral materials, often 
overlooked because of the publicity 
given the new “glamor” metals and 
plastics, are quietly but persistently 
finding a place for themselves in two 
important fields: (1) Materials ex- 
tremely resistant to high tempera- 
tures and thermal shock for use in 
such applications as turbine blades 
and flame throats in jet and rocket 
motors; and (2) the development of 
ceramic capacitors of high-dielectric 
constant and low power loss for very 
compact radio and radar installations. 


High Temperature Coatings 


The increased demands for power 
in jet, rocket and internal combustion 
engines have called for operation at 
higher temperatures. Metals for such 
installations must not only have the 
toughness and strength but must also 
have the high melting point neces- 
sary. Unfortunately, the metals avail- 
able in the requisite quantities nec- 
essary, notably molybdenum, are 
highly susceptible at operating tem- 
peratures to oxidation and other 
forms of corrosion. A combination of 
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refractory oxides prepared by the 
National Bureau of Standards con- 
sisting of a large percentage of bery!]- 
lium oxide with smaller amounts of 
alumina, zirconia and lime showed 
very promising properties. 

However, “pure” ceramics — mate- 
rials made from oxides, carbides, 
nitrides and the like — are still some- 
what limited by some brittleness and 
thermal shock. The 
in the form of 
metal-ceramic combinations. For jet 
and gas turbine use, two different 
approaches are being attempted, both 
apparently successful: 

1. The National Bureau of Stand- 
ards coating is a metal-ceramic com- 
bination applied as follows: During 
heating to cement the coating to the 
base metal, metal powder incorpor- 
ated in the mixture is welded by 
diffusion to the base metal, provid- 
ing a firm and very adherent inter- 
mediate layer. An all-ceramic outer 
layer provides additional protection 

2. Certain armed forces branches, 
such as the Air Material Command, 
are utilizing the “ceramets” which 
are a pre-mixed combination of 
metals such as chromium with a 


sensitivity to 


answer has come 


loped ceramic material. 


“ceramic” portion such as aluminum 
oxide. These have better thermal 
shock resistance and ductility than 
ceramics; some mixtures can be ma- 
chined. They nave a lower melting 
point than ceramics, but are still in 
the high temperature range. 


PorcELAIN ENAMEL COATINGS FOR 
Sreev. A new type of ceramic coating 
for the protection of mild steels in 
high-temperature service has been 
developed at the National Bureau of 
Standards, and was used by the 
Army and Navy on the exhaust sys- 
tems of certain aircraft and other 
vehicles. Laboratory and service tests 
have shown these new coatings to 
be superior to conventional porcelain 
enamels for high-temperature serv- 
ice. The outstanding features of the 
coatings are: (a) High resistance to 
chipping under repeated severe ther- 
mal shock, (b) protection of the met- 
al against oxidation during prolonged 
exposure in air at temperatures up to 
about 1,250 F, (c) freedom from the 
cracking and blistering produced in 
conventional porcelain enamels un- 
der comparable conditions of high 
temperatures and severe thermal! 
gradients; and (d) a matte surface 
that does not show highlights and, 
therefore, decreases the visibility 
To prepare these coatings, a mix- 
ture of a special grade of calcined 
aluminum oxide and a conventional 
type of porcelain enamel ground-coat 
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frit is ground with water to appro- 
priate fineness and is then applied 
to the metal, dried, and fired accord- 
ing to well-known methods. The 
coatings can be used on low-carbon 
steel in an unprecedentedly thin ap- 
plication of only 0.002 to 0.003 inch. 

In addition to the use of the new 
coatings for the protection of low- 
carbon steel in various military ex- 
haust systems, there are a number 
of other possible applications where 
the new coatings, or modifications of 
them, might be beneficial in prolong- 
ing the life of steel parts that are 
subjected to relatively severe tem- 
perature conditions. A list of such 
potential applications would include: 
(1) Domestic stove parts, such as 
grates or burners; (2) industrial 
furnace parts, such as muffles, damp- 
ers, or burners; (3) parts for heat 
interchangers; (4) heat baffles for 
continuous enameling furnaces; (5) 
annealing boxes; and (6) mufflers 
and tail pipes for buses, trucks, and 
automobiles. 


New Ceramic Dielectrics 


The development of synthetic mica 
promises to be of widespread import- 
ance, not only to the electronic in- 
dustry, but to the nation’s economy 
as a whole, because it will eventually 
free us from dependence on India for 
natural mica. Developed by the 
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Above — Made of synthetic mica produced by the Electrotechnical Laboratory, 
U. $. Bureau of Mines, these cre typical parts that might be used as dielectric 
components of electronic equipment. Easily machined from semi-finished 
shapes, the new material promises to free the United States from depend- 
ence on foreign sources for natural mice. 


Office of Nava! Research 


Left — New ceramic coating protects low carbon steel exhaust stacks: Shown 
after 300 hr simultaneous flying test on a Navy patro! bomber, stock on left 
is coated with Bureav of Standards material, while stack on right, which is 
coated with conventional porcelain enamel, shows blisters and rusting. 


Electrotechnical Laboratory, U. S 
Bureau of Mines, Norris, Tennessee, 
in cooperation with the Office of 
Naval Research, the Bureau of Ships, 
and the Army Signal Corps, the new 
material is known as “polycrystalline 
synthetic fluorine-phlogopite mica.” 
It is made by sintering or hot 
pressing from relatively inexpensive 
chemical raw materials. 

Principal application of the new 
material will be as dielectric parts 
in high fgequency communications 
and high voltage equipment. Its die- 
lectric properties compare very fa- 
vorably with glass-bonded natural 
mica (Mycalex), and potential cost 
is much lower. Upper limit of safe 
operating temperature for the syn- 
thetic is about 800 C, while for My- 
calex it is about 350 C. Chemical 
stability of the synthetic is about the 
same as for natural mica. Data on 
the dielectric strength of “type A” 
material shows that the synthetic 
mica meets the Joint Army-Navy 
Specification of 180 volts per mil 
minimum; maximum value reported 
is about 400 volts per mil. 

Flexural strength measurements 
on 2 in. rods show values of about 
7500 psi. Hardness is low — Knoop 
diamond indentation hardness of 
about 40. But one of the most im- 
portant properties of the new ma- 
terial is its machinability: It can be 
sawed, drilled, turned on a lathe, and 
cut with ordinary metal-working 


National Bureau of Standards 


tools to very close tolerances with 
relative ease. Right now shapes are 
machined from semi-finished forms 
such as bars. However, pressed sheet 
suitable for stamping operations is 
expected to be developed at an early 
date. 

Another possible application for 
synthetic mica is as a heat insulator 
It is porous, and can be pressed into 
a variety of shapes; its load-bearing 
strength should be adequate for 
many products. 


Trranate Dievectrics. The very re- 
markable dielectric properties of 
some of the titanates of the alkaline 
and rare earth metals are being 
utilized for capacitors by an ingen- 
ious combination of extremely thin 
discs, each disc varying slightly in 
composition so that the whole pro- 
vides a material with a high dielec- 
tric constant over a wide temperature 
range. Development of these mate- 
rials — strontium and especially ba- 
rium titanate — grew out of the mica 
shortage of the last war. They are 
especially interesting for their piezo- 
electric properties — ability to vary 
their dielectric constants with tem- 
perature and physical pressure. One 
use of such materials is as a pickup 
element in either static or dynamic 
pressure gages. Barium titanate 
should become a “must” material in 
electronic circuits, if present trends 
continue. 
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MATERIALS DEVELOPMENTS 


Wider 
Application 
Horizons For 
Organic 
Finishes 


Perhaps the most outstanding trend 
in the organic coating field is away 
from the oleoresinous paints, which 
utilize linseed, tung and similar oils 
as “film-formers.” These coatings 
are being rapidly displaced by the 
newer synthetic resin base coatings. 
And even within the synthetic resin 
coatings, new developments are com- 
ing rapidly: New heat-resistant, 
chemical-resistant, and abrasion-re- 
sistant films of the baking type have 
been announced. For the future, 
harder, tougher and more chemical- 
resistant films of the room-tempera- 
ture-setting type can be expected 

Following are a few of the new 
developments that should reach their 
peak in the next decade 


Smicone Finisues. Outstanding heat 
stability, excellent weather and 
chemical resistance, color and gloss 
retention above 400 F, and low tem- 
perature flexibility are characteris- 
tic of silicone resins. Enamels based 
on these, particularly those pig- 
mented with aluminum powder, have 
found wide application for stacks, 
boilers, furnaces, incinerators, steam 
lines, exhaust systems, heat ex- 
changers, arc light reflectors and the 
like. Other colored enamels have 
gone into resistor coatings, identifi- 
cation markings for welding rods 
and electronic tubes. On the debit 
side, however, are these inherent 
weaknesses: Low solvent resistance, 
thermoplasticity, poor adhesion to 
steel, incompatibility with most or- 
ganic film formers, and the high 
temperature needed for curving. 
New modifications, however, prom- 
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ise to overcome these difficulties. 
Principal among these is a group 
of silicone-alkyd coating resins 
Films formulated with silicone-alkyd 
display a heat resistance consider- 
ably higher than most purely or- 
ganic films. They maintain high gloss 
and stable color in the range of 400 
to 500 F. At 450 F, for instance, a 
Plaskon coating resin, when prop- 
erly formulated and correctly ap- 
plied, maintains high gloss and film 
integrity for more than 300 hr. Hard- 
ness and abrasion resistance are 
equal to or betier than the best 
melamine-alkyd combinations; adhe- 
sion and flexibility are as good as 
the best organic coatings 

Properiies of the silicone-alkyd 
coatings place them somewhere be- 
tween organic and porcelain enamel 
coatings. In addition to good heat 
resistance, their main advantage is 
their ability to be applied on steel 
without a primer. Although original 
material cost is higher than porce- 
lain enamels, ease of application 
greatly offsets this difference. A new 
member of this group—a_ baking 
aluminized alkyd-silicone type — is 
reported to withstand temperatures 
up to 1500 Fahrenheit. If such fin- 
ishes can be made economically 
feasible, a trend toward silicone 
coatings can be expected in kitchen 
ovens and similar appliances 


Hot Sprayinc. There has been a 
steady improvement in the applica- 
tion of automotive finishes — princi- 
pally through increasing the solids 
content coming from the spray gun, 
so that fewer coats are required to 


achieve a given thickness. Solids 
content (by volume, at the gun) of 
automotive synthetic enamels ap- 
plied in 1926 was about 10 percent; 
this increased to about 22 percent 
in 1947. Now, a new basic improve- 
ment has been developed: Hot 
spraying of lacquers and enamels 

In this process, reduction to spray- 
ing viscosity is achieved by heating 
the lacquer to approximately 160 F 
instead of depending entirely on the 
use of thinners. Safety precautions 
are the same as for cold spray lac- 
quer. Basicaliy, there is no differ- 
ence in the quality of finish, or in 
composition of solids, between hot- 
sprayed and cold-sprayed lacquers 
However, fast evaporating solvents 
are almost eliminated. Solids content 
is increased to 33 to 35 percent, and 
number of coats is correspondingly 
fewer. For automotive application, 
cold lacquer requires 3 double coats, 
while hot lacquer gives the same 
finish in 1 or 2 coats. Material and 
labor costs are correspondingly re- 
duced. In addition, less sanding and 
polishing are required. 

These advantages are also ob- 
tained with hot spraying of syn- 
thetic resin base paint (enamel). 
Spraying temperature is about 175 
Fahrenheit. The paint dries to a 
better gloss and without runs, sags 
or “orange peel.” A manufacturer 
of lighting equipment reports that 
finishing fluorescent fixtures by the 
new method has resulted in a 99 
percent drop in rejects. Success of 
the method is partly through devel- 
opment of new equipment. Lower 
air pressure is used, reducing “over- 
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spray”; and a new paint heater us- 
ing aluminum as the heat transfer 
medium comes to operating temper- 
ature within 15 min and has a 
heating coil for air so that it can 
be operated in cold weather. 


Stream Sprayinc. Of equal impor- 
tance to the hot spraying method, a 
new steam spray process has been 
developed by DuPont for use in 
continuous, high volume finishing 
operations. This method requires 
completely new equipment for spray- 
ing paint with steam, including a 
new sray gun using super-heated 
steam at 60-100 psi instead of com- 
pressed air. The use of dry, super- 
heated steam as an atomizing me- 
dium serves to heat the finishing 
material, making it possible to use 
materials of higher viscosity. This 
allows the application of heavier 
coats without sagging or running. 
Danger of “pinholing” and “pop- 
ping” is reduced. 

In many cases the material thick- 
ness per coat can be substantially 
increased by steam application. Be- 
cause of the characteristics of steam, 
finishing material savings of ten to 
twenty percent can be expected in 
most applications through the re- 
duction of overspray and atomiza- 
tion losses. In addition, savings in 
solvents and thinners are realized 
through the use of finishing mate- 
rials higher in solids 

The steam spraying method does 
not seem suitable for such applica- 
tions as automobile bodies but small- 
er metal products, which can be 
handled in regular spray-booth, as- 
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Heat resistant orgenic coatings — These panels, coated with pastel shede snomel, 


were exposed to 350 F for 50 hr. The conventi 1 





lkyd | at left 


failed, while new silicone-aikyd film showed no effects; same film was subjected te 
350 F for 500 hr and 450 F for 300 hr with no less of gloss or other properties. 


sembly -line large-volume operations, 
should be perfectly adaptable to the 
new process. Also, it would appear 
to be better suited for the spraying 
of paint than for lacquer; a saving 
in bakiag time would result from 
its use. 


Plashon Division, Libbey-Owens-Ford Giass Company 


FUNGICIDAL VARNISHES AND Lac- 
queers.” World War II awakened 
designers of electrical equipment to 
the dangers of fungus growth. In 
some war materiel, all organic ma- 


*This section based on information furnished 
by Lacquer and Chemical Corporation 
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MATERIALS DEVELOPMENTS 


terials — plastic insulation, and fin- 
ishes—were affected, often complete- 
ly destroying the value of equip- 
ment when corrosion of metallic 
parts was associated with it. Now de- 
signers are considering this as a 
peacetime problem as well, since 
so many markets for their products 
are in tropical and semi-tropical lo- 
cations — which includes a sizeable 
portion of the United States. Fun- 
gus-resistant organic coatings are 
already specified by the military 
and can be considered “on the way” 
for civilian products. 

Although there are many com- 
pounds which exhibit fungicidal 
properties, stringent requirements 
cut the number which can be used 
with lacquers and varnishes down 
to a few. A fungicide must possess 
the following properties to be suit- 
able for use in a lacquer or varnish: 
(1) Must show satisfactory fungus- 
inhibiting properties against the 
fungi affecting the materials and 
equipment even when used in small 
concentrations; (2) must not be 
leached by water from the dried 
film; (3) must be soluble in the 
volatile component of the varnish 
or lacquer; (4) must be stable when 
incorporated into the lacquer or var- 
nish; and (5) must be stable at ele- 
vated temperatures. 

The fungicides that have been 
found useful for fungicidal lacquers 
and varnishes are in two general 
classes: (a) Those depending on 
metals for their action, and (b) 
those depending on organic radi- 
cals and non-metallic elements such 
as chlorine for their action. The for- 
mer class is more efficient sirice 
the quantity of fungicide needed is 
much less than in the case of the 
metal-less fungicides. The major 
drawback in the metal fungicides 
is the effect they may have on cer- 
tain electronic components such as 
unprotected selenium rectifiers. 

As shown in the following list, 
tests have shown that combina- 
tions of fungistatic agents prove 
more effective than the individual 
fungicides. The combination of one 
percent phenyl mercuric ortho ben- 
zoic sulphimide and five percent 
salicylanilide has proven to be effec- 
tive against the fungi which affect 
electronic equipment. 


Percentage effective against 


Fungicide mixture of test fungi 


Pheny! mercuric ortho 
benzoic sulphimide 
Copper -8-quinolinolate 
Salicylanilide 
Pentachloropheno! 
Mixed fungicides 
?heny! mercuric orthobenzoi 
ulphimide + Salicylanilide 1.0 + 5.0 
Along with the anti-fungus treat- 


ment, materia!s which increase mois- 
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ture resistance are incorporated into 
these finishes. Thus, the complicat- 
ing factor of metallic corrosion is 
eliminated. A fair prediction can be 
made that such finishes will become 
standard for all electrical and elec- 
tronic equipment destined for 
“world-wide” use. 


New Vinyt Coatincs. Another out- 
standing trend in the organic coat- 
ing field is the use of specialty coat- 
ings for resistance to corrosive 
chemicals and physical abuse in in- 
dustrial applications. Specifications 
for such coatings include economy 
and ease of application — usually by 
spraying or dipping, directly on the 
degreased meial surface. 

The vinyl-base coatings seem to 
hold the answer to this group of re- 
quirements. Metallic powders, such 
as stainless steel, zinc and alumi- 
num, are easily incorporated, where 
increased corrosion resistance is de- 
sired. Such coatings are often ex- 
pendable — an example is the “strip- 
pable” coatings which were devel- 
oped for temporary protection of 
ordnance equipment, are now in 
widespread use for storage and ship- 
ping protection of machine tools 
These coatings are usually applied 
as a lacquer —by solvent evapora- 
tion; or as a suspension in a non- 
solvent. Most industrial applications 
utilize the lacquer method 

An application that combines all 
of the aforementioned requirements 
is the use of a vinyl coating to pro- 
tect steel battery trays against small 
amounts of acid that accumulate 
outside storage batteries. This was 
first developed as a corrosion proof 
vinyl coating to protect aluminum 
alloy battery compartments in mili- 
tary airplanes. Since the new coat- 
ing protected corrosion sensitive 
aluminum alloy against the action 


of acid, experiments were tried on 
sheet steel, which proved successful 
If the surface is scraped exposing 
the bare steel, corrosion is limited 
to that area, because of the tight 
bond formed between the 
and the metal surface. 

The bond to the steel tray is 
claimed to enable the coating to 
withstand mechanical abuse from 
blows and abrasion without flaking 
off. Tests indicate that the new coat- 
ing holds even when the blow is 
heavy enough to dent the steel. An- 
other characteristic claimed for this 
coating is its high insulating qua’- 
ity. This protects the steel from cor- 
rosion due to the leakage of current 

Dip coatings of vinyl dispersions 

“organosols” and “plastisols” — are 
being used in similar applications 
A promising example is ‘ts use to 
protect plating racks against the 
corrosive action of plating solutions 
For practical purposes the process is 
called plastisol if less than 5 percent 
of volatile liquids are used, organosol 
if the amount is greater. Film form- 
ers are polymerized vinyl] resins such 
as vinyl chloride and viny] chloride- 
acetate. The organosol process per- 
mits the use of resins of higher mo- 
lecular weight than can be normally 
used in other processes, resulting in 
films and coatings of added tough- 
ness and strength. The resins com- 
monly used are Bakelite’s Vinylite 
VYNV-1 or Goodrich’s Geon 121. It 
is a multicoat process, permitting 
varying properties in base and top 
layers. The relative absence of heat 
and pressure in the process keeps the 
degradation of the resin at a mini- 
mum, assuring long life and excel- 
lent ageing qualities. The film pro- 
duced also has no directional charac- 
teristics in either tear or tensile 
strength, thus preventing warping or 
buckling. 


coating 
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To get the answers to some common problems and to determine how 


some of the major industrial centers are faring as a result of mate- 


rials cutbacks and increased activity on military contracts, Propuct 
ENGINEERING conducted a spot survey of 80 companies in the following 
cities: Milwaukee, Boston, Cleveland, Pittsburgh, Detroit, Dallas, Los 
Angeles and San Francisco and Buffalo 


Indications are that 


1. Both original and redesign is approaching a peak level 


9 


generally realized 


2. There is even more military design work being carried on than is 


3. A large number of companies are expanding their engineering 


departments 


4. The shortage of engineers is beginning to hurt. 


5. Many of the bigger companies have large military orders on hand 
already, and the smaller ones are working on a subcontract basis. 

6. Almost all plants are at or near capacity and those who are not have 
been forced to cut back because of materials shortages 


Milwaukee 


The current emphasis on military 
equipment has not yet affected the 
improvement of old products or the 
design of new ones. As a matter of 
fact, a survey of 16 large nationally 
known this making 
products ranging from electric mo- 


firms in area 
tors, X-ray equipment, power trans- 


mission and internal 


engines to 


devices com- 


bustion and 
that 
if anything, design activity has in- 
creased with the 
general business conditions since the 
middle of last year 


coatings 


welding electrodes indicates 


improvement in 


Of the concerns contacted 
that they continuing to 
prove their older products, and 
eleven stated specifically that they 


14 said 


were im- 


have a continuing program of re- 
search and development underway 
that so far has not been affected by 
military orders or shortages of ma- 
terials 

The 


include 


listed for 
(1) compensate for short- 
ages of materials, (2) 


reasons redesign 
reduce costs, 
(3) increase efficiency of operation, 
(4) increase productivity, (5) sim- 
plify operations, (6) improve qual- 
ity, (7) decrease weight, and (8) 
improve appearance. Indirectly, 
many of the given tie in 
with the materials allocations pro- 
gram 

About half of the firms said that 
they were working on both military 
and commercial designs. Of the oth- 
ers five said that they were con- 
cerned primarily with 


reascils 


commercial 


Checking performance data on large fan at Buffalo Forge Company. 


Are Doing Today 


products but were doing some mili- 
tary work, while the others either 
did not answer or else simply indi- 
cated that all of their work was on 
commercial products. Thus, it is 
safe to say that while the swing to 
military production has not yet af- 
fected much of the manufacturing 
capacity of plants in this area, the 
design departments are busy with 
proposed military products or are 
working under developmental con- 
tracts for one of the branches of 
the armed services. 


Cleveland 


This highly industrial center is 
operating in high gear. Present con- 
ditions are best reflected by the 
number of concerns planning to sub- 
stantially increase their productive 
capacity and to add to their engi- 
neering staff; and also by the num- 
ber who have large numbers of 
military contracts. Here are some 
examples taken at random from a 
survey of 20 firms 

1. Have a large number of defense 
contracts but can't give any ratio of 
commercial to military volume 

2. Four firms, asked about defense 
contracts, simply stated that they 
have a large number. Still another 
was devoting 50 percent of design 
time to military work. The design 
department of one of these firms 
a large company —is 60 percent on 
original design for the military 

3. One firm has only 5 percent on 
prime contracts at the present time, 
but are nearly 100 percent on sub- 
contracts 

4. Have nearly a $5,000,000 order 
which will require 15 to 20 percent 
increase in plant capacity and addi- 
tion of approximately 250 employees 

5. About 90 percent of production 
DO sub-contracts now and 
have a few contracts with arsenals 

Of the other concerns answering, 
the average total volume of defense 
contracts totaled only about 5 per- 
cent of the overall volume of busi- 
ness 

However, the total volume of all 
business is up substantially. One 
manufacturer gave as his objective 
a 50 percent increase in production 
Another noted that his productive 
capacity has doubled since 1947. 

One thing seems certain, man- 
power — particularly skilled design- 
ers—are in short supply and will 


is in 
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be even shorter. The same applies, 
although not to the same extent, 
to factory workers. “We can get 
the equipment but we don’t know 
whether we can get anyone to work 
at it,” was the way one manufac- 
turer put it. But another said: “It is 
hard to get competent personnel, but 
it is not much trouble to get trained 
technical personnel as long as we 
pay them enough.” 


Boston 


Boston and surrounding areas un- 
doubtedly have not yet been affected 
to any appreciable degree by the 
influx of substantia] military orders 
This is not surprising since the high- 
ly industrial centers such as Pitts- 
burgh, Detroit and other mid-west- 
ern cities have been the first to get 
firm military contracts 

Very few firms in this New Eng- 
land community are planning, as of 
now, to increase the size of their 
design departments. Their attitude 
is one of wait and see. When the 
time comes, they evidently believe 
they can expand as required 

Most of the concerns stated that 
they were having no difficulty in 
obtaining a sufficient number o 
trained engineering personnel, as 
of now. One said that his problem 
wes the replacement of young engi- 
neers now being drafted, but that 
problem is common throughout the 
country. The older and more expe- 
rienced man can now command a 
premium for his services. In all 
communities, it is surprising the 
number of engineers who are shop- 
ping around to see what they can 
gain financially by making a switch 
from their present position 

Of course, none of the above ap- 
plies to the big electronics outfits in 
Cambridge and Waltham. Both Ray- 
theon and Generai Radio are oper- 
ating at capacity and on the influx 
of military orders for radar and 
communications equipment. Even if 
the projected military orders are to 
be filled, such concerns are in for 
substantial expansion. 


Pittsburgh 


The big news in this industrial 
center is materials. So the swing to 
military production can be made 
without too much notice. It simply 
means a change in customers. To a 
large extent, this has already been 
done 

Even the substantial electrical 
industry in this area does not 
face much of a conversion problem 
primarily because industrial, rather 
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than consumer goods, are made in 
the majority of plants, and while 
changing from central station switch- 
gear to equipment for Naval vessels 
does mean a design change, it does 
not necessarily require complete re- 
vamping of existing production lines. 
As a matter of fact, most of the 
concerns in Pittsburgh have done an 
appreciable business since the end 
of World War II, either directly or 
indirectly, with the armed services. 

Pittsburgh is of course one of the 
most dynamic industrial centers in 
the country and probably ranks high 
in the dollar volume of industrial 
research done per year. Industrial 
giants such as Alcoa, Westinghouse 
Electric Corp., Blaw Knox, Dravo, 
National Steel Co., Allegheny Lud- 
lum and others have extensive re- 
search facilities in the vicinity. Here 
are some of the developments under 
way: 

1. Atomic reactors for shipboard 
use 

2. Gas turbines for shipboard 

3. Improved lubrication and lubri- 
cants for processes and equipment 

4. Use of radioactive erergy for 
end product applications 

5. Alloys of titanium and equip- 
ment for fabricating them 

6. Gas turbine locomotives 

7. High strength aluminum 


Dallas 


Except for the aircraft companies, 
there is a uniformity of condition in 
Dallas and Houston indicating (1) 
that few of the larger concerns have 
made any effort to obtain military 
contracts, probably because (2) they 
are working at or near capacity, 
within restrictions imposed by ma- 
terials shortages. The other reason— 
which also is partially responsible- 
is that the specialized products made 
by these companies would necessi- 
tate extensive retooling and plant re- 
arrangement before contracts could 
be fulfilled—and at the expense of 
the expanding petroleum and chemi- 
cal industry in the south and south- 
west 

Hydraulic torque converters, of 
course, have swept the oil industry. 
For oil well drilling equipment and 
other field machines, the torque con- 
verter has proven ideal. 


Los Angeles-San Francisco 


Design activity on the west coast is 
paced by the aircraft industry. Right 
now it is accelerating rapidly. How- 
ard Hughes is reportedly building up 
a high engineering staff for work on 
guided missiles, and all of the aircraft 
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companies are expanding design de- 
partments that are large by ordinary 
standards. For example, one aircraft 
manufacturer reports that the engi- 
neering department numbers over 
2,000 engineers — and more are 
needed. 

This revitalization has had a big 
effect on component manufacturers — 
of pneumatic and hydraulic pumps, 
valves and other system components 
as well as electrical manufacturers. 

Although it is impossible to list 
specific projects on which many of 
these companies are working because 
of military security, some of the gen- 
eral trends are as follows: 

1. Higher pressures for both hy- 
draulic and pneumatic control sys- 
tems (see Hydraulics). 

2. Application of new materials, 
including plastics and titanium. 

3. Development and refinement of 
new processes such as hot forming 
of light alloys, broadening of new 
welding techniques, use of integrally 





Summary of Design Activity 


1. Are you doing much original de- 
sign or redesign? 

Original 

Redesign 

Both 


2. if so, is it primarily on military 
or commercial equipment? 

Military 

Commercial 


3. Do you expect to expand your 
engineering department? 


4. Are you having difficulty in ob- 
taining trained technical persor- 
nel? 


5. Do you have a large number of 
defense contracts? 
No 


6. Are you operating at capacity or 
near capacity? 


Near capacity .. 
At capacity 
Expanding plant 





stiffened structures. 

4. Application of gas turbine power 
to large aircraft for jet propulsion, 
and turbo-prop power. 

5. Guided missiles. 

6. Better specifications, with only 
necessary requirements and limita- 
tions included, rather than theoreti- 
cal. 

7. Emphasis on helicopters, high 
speed aircraft, rocket engines, and 
new propellants 


Detroit 


The automotive companies in De- 
troit still do not know, as of this 
writing, what they are in for not 
only in terms of production cut- 
backs but also in terms of engineer- 
ing developments. Large military 
contracts may soon force drastic 
curtailment of civilian engineering 
development except that of a minor 
nature. One firra, for example, stated 
that it was impossible to “program 
engineering developments with any 
degree of accuracy because of the 
confusion in defense business.” 
Chances are, however, that this 
phase of operations will be less af- 
fected than some top officials now 
expect — just as, in spite of dire pre- 
dictions, the switchover to military 
work has resulted in fewer stop- 
pages and lay-offs than these same 
officials anticipated. 

The big design development work 
in the automobile industry seems to 
be primarily on transmissions, sec- 
ondarily on high-output high-com- 
pression engines. This applies to all 
the automotive compenies uniformly 

Of companies contacted, most in- 
dicated that they were having a 
difficult time obtaining sufficient en- 
gineering personnel; most were op- 
erating at or near capacity; and 
about half had “substantial” mili- 
tary contracts—the rest having little 
or none. 


Buffalo 


Defense contracts are definitely ap- 
pearing in greater numbers in the 
Niagara Frontier area. At a guess, 
there is 15 to 20 percent of total 
manufacturing business in defense 
contracts in process and they are in- 
creasing daily. Probably none of the 
plants, with the exception of the steel 
mills are operating at full capacity, 
but many are near capacity and a few 
are working overtime. 

One engineer manager made a very 
significant remark when queried 
about the redesign of equipment: 
that he could see no prospect of lower 
cost products. 
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RADIOACTIVE ISOTOPES 
FOR STUDYING SOLID DIFFUSION 
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METAL SPECIMEN SURFACE ACTIVITY SPECIMEN WEATED 
AATED WITH ISOTOPE ‘MEASURED 


aN x 
SO- Yo 
RADIOACTIVE ATOMS DECREASED SURFACE 


OWFUSE INTO INTERIOR ACTIVITY MEASURED 


ADVANTAGES: 
1- GIVES ACCURATE MEASURE OF RATE AND AMOUNT OF DIFFUSION 
2- QUICKER AND MORE RELIABLE THAN OTHER METHODS 
3- ONLY METHOD SPECIFIC ENOUGH TO MEASURE SELF-DIFFUSION 


RADIOACTIVE ISOTOPES 
FOR MEASURING VAPOR PRESSURE OF METALS 


COLD TARGET PLATE 
a 5 


ADVANTAGES 
1-METHOD MORE ACCURATE THAN CHEMICAL OR PHYSICAL METHODS 
2- EXPERIMENTAL TECHNIQUES NOT DIFFICULT OR TEDIOUS 
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LUBRICATING SAMPLES MEASURED 
Ou SAMPLED FOR feS® CONTENT 


ADVANTAGES 
1- TRANSFER OF METAL MEASURED TO reeiews OUNCE 
2- O1L SAMPLED DURING OPERATION OF MOTOR 
3- DEVELOPED FILM SHOWS LOCATION OF WEAR 


4) RADIOACTIVE SOURCE 
FOR GAGING THICKNESS 


READING 
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DEPENDS ON THICEMESS ‘mae RADIATION 


| eS 
RADIATION ROLLER SETTINGS 
merce 


4 


a 


| 
4 DIRECTION * \< 
OF TRAVEL - 4 
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ADVANTAGES 
[RADIATION SOURCE SELECTED TO SUIT MATERIAL 
2-NO CONTACT- NO TEARING-NO MARKING MATERIAL 
3-RAPID AND RELIABLE 


RADIOISOTOPES in Industry and Research... 


Research workers at the Metals Research Laboratory 
of Carnegie Institute of Technology have used radio- 
tracers to measure self-diffusion coefficients in both iron 
and cobalt. The radioactive material is plated on a disk 
and a measureinent made of the amount of activity on 
the surface. The sample is then heat-treated and a second 
measurement made. The decrease in the amount of sur- 
face activity is a measurement of the diffusion that has 
taken place. The same technique can be used to measure 
the diffusion between both like and unlike metals and 
is less difficult than chemical analyses methods 


Method used in measuring vapor pressure of metals. 

* Vapor emanating from the hot metal sample mixed 

with a radioisotope passes through the small orifice open- 

ing in the cover of container. The stream of vapor is then 

condensed on a cold target plate. The measurement of 

radioactivity in the deposit on the plate indicates amount 
of metal evaporated from sample. 
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Technique of investigating engine wear with piston 
rings made radioactive in a nuclear reactor. Test is 
made with great accuracy in a short period of time. While 
the engine is running, radioactive particles worn off the 
rings drop into the lubricating oil, which is sampled and 
measured for radioactivity content. Photographic fim 
placed in contact with cylinder wall yields a record of 
the zone of wear. 


4 Radioactive thickness gages of the absorption type 

* are being routinely employed to measure the thick- 
nesses of metallic and nonmetallic sheet and foil ma- 
terials. The sheet material to be measured travels be- 
tween the radio: tive source and the detector. A part of 
the radiation is absorbed by the sheet material in pro- 
portion to its weight per unit area. A calibrated meter or 
recorder connected to the detector indicates the weight 
per unit area of the sheet. No physical contact is made 
with the material. 
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meTeR CONTROLS 
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ADVANTAGES: 
1-CAN MEASURE THICKNESS OF COATING AND/OR MATERIAL 
2- MEASUREMENT MADE FROM ONE ACCESSIBLE SIDE 
3- CAN MEASURE A VARIETY OF MATERIALS WITH ONE CALIBRATION 


ADVANTAGES: 
1- CONTINUOUS RECORDING 
2- MEASUREMENT MADE ON CLOSED SYSTEM 
3- ADAPTABLE TO AUTOMATIC CONTROL 


RADIOACTIVE COBALT - C060 8) RADIOACTIVE COBALT - Ce60 
FOR INDICATING LIQUID HEIGHT FOR RADIOGRAPHY TESTING 


PHOTOGRAPHIC Fila 
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ADVANTAGES: 
ADVANTAGES - VERSATILE AND RELIABLE INSPECTION 
|- GAGE NOT AFFECTED BY CORROSION AND TEMPERATURE ~ INSPECTION MADE WITHOUT DISMANTLING 


i 
2 
2- CAM BE OPERATED BY NON-TECHNICAL PERSONNEL 3- SOURCES OF DESIRES SHAPE AND SIZE 
3- ADAPTABLE TO AUTOMATIC RECORDING AND CONTROL OF LIQUID LEVEL 4- VERY HIGH ACTIVITY SOURCES AVAILABLE AT LOW COST 


~ 


Radiomateriels have been used. as tracer atoms in investigations that include friction, vulcanization, 
corrosion, catalyses, detergency, diffusion, steel-making and some types of plant process control. 


5 Backscattering type thickness gages measure non- 7 Liquid level gage uses a radiation detection instru- 
. 


* destructively the thickness of applied and electro- ment and a guided float containing radioactive cobalt 
deposited coatings on all types of backing materials while This gage is particularly useful where highly corrosive 
the sheets or film is on a rotating roll, and measurement liquids are to be measured, or where it is desired that the 
is accessible only from one direction. The source of radia- tank have no openings through which gas or vapor can 
tion is housed in a unit with the ionization chamber. The leak. The float is constrained to move vertically in the 
ionization chamber is actuated by rays reflected from the tank. The detection instrument is mounted outside the 
material. The resulting chamber current determines the tank directly above the float. Output of detector can be 
reading of the meter. used with amplification to open a filling valve when the 

liquid in the tank falls below a predetermined level 
6 Radioactive height gage to measure the amount of 

* liquid steel in a furnace or cupola. Gage is operated Radioactive materials such as radiocobalt can be used 
from outside the cupola and is not affected by the sur- * in plece of radium and X-rays in making radio- 
rounding heat. The radioactive cobalt source is mounted graphic tests of casting walls and of welded structures 
outside the cupola and the detection instrument is Since it can be machined to a desired shape and size 
mounted at the same height on the opposite side. When before being made radioactive, radiocobalt affords a 
the molten steel rises above the radioactive source, part wider field of use in testing than does radium. Radio- 
of the radiation is absorbed thus the amount of that cobalt with total activities greater than are available in 
reaching the counter is decreased. radium sources can be obtained at lower cost. 
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POWER TRANSMISSION 


WHAT’S AHEAD IN 


Magnetic Fluid and 
Electromagnetic Clutches 


Three years ago the National Bu- 
reau of Standards announced the de- 
velopment of the NBS Magnetic 
Fluid Clutch. Since then its unique 
features have been investigated ex- 
tensively in both Government and 
industrial laboratories. Much inform- 
ation has been obtained on a number 
of problems including heat dissipa- 
tion, settling of the magnetic powder, 
and hermetic sealing. The National 
Bureau of Standards has tested ap- 
proximately 300 lubricating mixtures 
for use in the clutch. 

The magnetic fluid clutch is based 
on the discovery that the frictional 
forces between solid surfaces and 
certain types of fluid media can be 
controlled by the application of mag- 
netic fields. The simplest form of the 
clutch consists of two parallel mag- 
netic plates separated by a powder 
composed of finely divided magnetic 
particles. When a magnetic field is 
established between the two plates, 
the magnetic particles bind the plates 
against movement parallel to their 
surfaces. 

Magnetic clutches and brakes have 
been developed also in which a mix- 
ture of fine iron particles and a dry 
powder medium is “frozen” by a 
magnetic field to bond the driving 





and driven or braked members to- 
gether. 

Included in the advantages in these 
clutches and brakes are: Freedom 
from drag, long life of torque trans- 
mitting surfaces, torque at zero slip, 
automatic control of output speed or 
torque, constant or variable speed 
and torque output from constant or 
variable input speed, modulation of 
slip speed and accurately repeatable 
response in accordance with excita- 
tion, fast response to control current, 
small amount of power required for 
control compared with power output, 
adaptable for remote control opera- 
tion, and dampening of torsional 
vibrations and chatter. 

In these magnetic clutches, an 
electromagnet coil is integral with 
one rotating member, or with a sta- 
tionary part surrounding a rotating 
assembly. A magnetic field, which is 
established when a current flows 
through the coil, solidifies the mix- 
ture of powder and iron particles 
that is present in or that is magneti- 
cally drawn into a small gap that 
separates the rotating driving and 
driven elements. 

The solidified powdered mixture 
becomes a lubricated load-transmit- 
ting bond, the shear strength of 






































Mechanized 


which depends upon the composition 
of the powder mixture and the 
amount of exciting current applied 
to the magnet coil. By varying the 
proportions of the mixture and the 
exciting current, any condition be- 
tween full slip to full lock-up can be 
obtained. , 

Since these devices have flat 
torque versus speed characteristics, 
the torque delivered is dependent al- 
most entirely upon the coil current. 
A manually operated on-off switch, 
deflection of a spring, cable tension, 
speed, or position of a driven part of 
a machine can be used to control the 
coil current and thus regulate the 
output torque. 

Any magnetic powder clutch can 
be used as a brake simply by re- 
straining the rotation of one member. 
For applications where only one 
shaft extension is available for both 
driving and braking, brakes of sleeve 
mounting designs are employed. 

Magnetic powder clutches have 
been designed with two driving 
members and associated excitation 
coils and only one driven member. 
The two driving members rotate 
continuously in opposite directions, 
and a simple reversing drive is 
achieved by switching in the excita- 
tion coil that controls the desired 
direction and torque. Because of the 
single low-inertia driven member, 
there is no backlash in the output 
shaft. In such a unidirectional input 
arrangement, the gearing employed 
to rotate the driving members in op- 
posite directions is not limited to any 
particular ratio. 
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ViVEd- FOR MACHINES 


Eddy Current Couplings 
and Brakes 


Research and development work 
on eddy current couplings has re- 
sulted in the development of new 
magnetic pole forms of high effici- 
ency. 

The eddy current electric coupling 
has been applied chiefly in connec- 
tion with furnishing variable speed 
when coupled directly to a standard 
a-c motor of either the synchronous 
or induction type 

Basically, all electric eddy current 
devices consist of two rotors, one 
operating inside of but not touching 
the other. Integral with one rotor are 
direct current field coils that when 
energized makes this rotor an elec- 
tro-magnet that produces eddy cur- 
rents in the other rotor. These 
eddy currents exert a pull between 
the two rotors. When transmitting 
torque, the amount of slippage be- 
tween the two rotors is accurately 
controlled by varying the direct cur- 
rent applied to the field coils. Either 
rotor may be connected to the driving 
shaft or to the driven shaft. 

Eddy current couplings consist of 
two rotating members concentrically 
mounted on anti-friction bearings so 
that either can rotate independently 
of the other. The outer member, 
which is usually the input unit, is a 





cylindrical drum supported by one 
or two spiders, one of which is se- 
cured to a power input shaft. The 
inner member, which is usually the 
output unit, consists of cast-steel 
field sections supported on a central 
hub casting. When the application 
requires an integral eddy current 
brake, the drum is used as the output 
member. A stationary housing over 
the outer member of the coupling 
prevents accidental contact with ro- 
tating parts. 

A permanent magnet alternator is 
mounted at the output end of the 
coupling when speed control or speed 
indication is desired. The voltage of 
the alternator is fed to the control 
and serves as a sensitive governor 
in maintaining a desired output shaft 
speed. 

The principal characteristic of the 
eddy current coupling is smooth 
starting and ease of speed control. 

When used in combination with an 
electric motor, clutches of this type 
are designed to deliver from 150 to 
250 percent of the normal full load 
motor torque. 

The inherent torque curves of eddy 
current couplings are such that with 
fixed excitation an increase in slip 
is always attended by an increase in 


torque. By controlling the degree of 
excitation, the clutch can be caused 
to slip to any extent desired. 

Eddy current clutches are built in 
both air cooled and water cooled 
types for the removal of heat from 
the armature, which results from 
power loss in slipping. 

Typical installations of eddy cur- 
rent couplings include: 

Windup drives in which the clutch 
torque is controlled and maintained 
to suit tension torque in winding or 
coiling fabric, strip metal, wire, pa- 
per and linoleum. 

Fractional horsepower couplings 
and brakes for sewing machines, 
small] fans, small pumps, and other 
machines and equipment driven by 
small a-c motors 

Electrically driven shovels, cranes, 
hoists and winches that operate on 
intermittent cycles and that start and 
stop quickly. 

Punch press drives consisting of a 
coupling, brake and flywheel in one 
unit. With these drives it is not nec- 
essary to wait for mechanical parts 
to become aligned before the clutch 
will function. Power delivered by 
coupling can be controlled to suit 
the amount of energy required to 
overcome friction of the press and 
to apply a desired pressure during 
die setting and tryouts. With motor 
running at full speed, a control cir- 
cuit reduces the clutch speed to a 
pre-selected speed for inching. Var- 
iable slide speed and variable slide 
torque during the work stroke can 
be obtained by adding an electronic 
unit to the punch press control. 



















































































Electric Brakes and Clutches 


With the trend toward higher and 
higher production rates, machinery 
designers are now striving to reduce 
as much as possible the time required 
to change work pieces in a machine 
Stopping and starting an entire ma- 
chine to change work pieces is being 
avoided. Combination clutch and 
brake units are installed on machines 
so as to start and stop as few moving 
parts as possible while the driving 
motor runs continuously. Not only 
ire production rates increased by re- 
ducing speed up and down 
times, but often smaller motors can 


slow 


be used because inertia loads are less 
Electric clutch units; electric brake 
units; and packaged electric clutch- 
brake units, which occupy much less 
axial space than that required for 
separate clutch and brake units; have 
been developed in answer to these 
demands. Brakes for direct mounting 
on NEMA “C” 
to 365 are now also available 
Current designs of electric clutch 
or brake units consist essentially of 
a doughnut-shaped magnet, which 
contains an energizing coil, and a disk 
type segmental armature. The mag- 
net receives direct current through 
collector 
As a brake, the magnet element 
is fastened to a stationary member 


frames from size 203 


rings and brushes 


or frame, and the armature is at- 
tached to the rotating member. As a 
clutch, both the magnet and arma- 
ture rotate with the hubs or pulleys 
to which they are attached. 
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To set a brake or to engage a 
clutch, the magnet coil is energized 
causing the armature to be attracted 
to the magnet. Braking or clutching 
is then obtained by the armature 
coming in contact with the pole faces 
as well as with a molded friction lin- 
ing between the pole faces. The brake 
or clutch being electrically set does 
not hold an overhauling load in the 
event of power failure. To 
the brake or clutch, the magnet coil 
is deenergized. To speed the releas- 
ing and to minimize the residual 
magnetism, a fixed air gap is pro- 
Vided in the inner pole face 

In addition to compactness, these 


release 


electrical units offer several advan- 
tages 

Application of torque is cushioned 
because the current requires about 
0.1 sec to build up to full value at 
voltage. The unit 
quickly, however, because the me- 


rated operates 


chanical movement required for en- 
short. The 


time constant of the unit circuit can 


gagement is extremely 
be reduced by adding resistance and 
raising the applied voltage 

The urit does not have to be ad- 
justed to compensate for wear 

Running torque increases as the 
slip decreases and can be adjusted 
autoruatically or manually by vary- 
ing the resistance in series with the 
unit 

Lack of thrust on any bearings 
from the operation of the unit 

Complete separation and lack of 


any adjustment between the 
members if the clutch 
combination is used. 


two 
and brake 


New developments that are 
not yet available 

Integral clutch-brake motors are 
being developed that will start and 
stop the drive shaft while the motor 
turns continuously. 

New types of electric clutches that 
have no collector rings are under de- 
velopment. Such clutches will broad- 
en the field of applications by includ- 
ing installations where the collector 
ring is a safety hazard or a mainte- 
nance problem 

Oil immersed units are in progress 
of development to fill several needs 
that include highly stable torque 
variation with current, and extreme- 
ly low wear rate for continuous slip- 
ping duty. 

New control components are under 
development to meet the occasional 
need for extremely rapid action 

Electrically actuated multiple plate 
clutches for wet or dry service are 
under development to meet need for 
high torque capacity in limited space 
New applications 

Electric clutches and brakes are 
being used on textile The 
clutch disengages the driving motor 
from the parts to be stopped for loom 
servicing or in emergency, and the 
brake does the stopping. Advantages 
of this system of loom drive are 
Protection rods, daggers and conven- 
tional shipping motion parts are not 
needed; push buttons replace shipper 
motion handles and linkages; 
breakage of loom parts; and preposi- 


looms. 


less 
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tioned stops at time of warp or filler 
breakage or incorrect shuttle flight 

Three electric brakes are incorpo- 
rated in a 
driven 
presser roll 


new high speed spindle 


beam warper; one on the 
yn the main drive 


shaft, and one on the cross over roll 


one 


Air Actuated Clutches and Brakes 


Clutches and brakes actuated by 
an air inflated tube have been de- 
veloped to keep pace with the im- 
proved construction of other power 
transmission components. In these 
units friction shoes, arranged cylin- 
drically in a ring-shaped housing, 
are moved radially either inward o1 
outward against the face of a drum 
by the expansion of an air inflated 
flexible flat rubber tube 

Admission and exhaust of air pres- 
sure in the tube, to engage and dis- 
engage the clutch or brake, are con- 
trolled by a small quick acting valve 
Levers, fulcrums, sliding collars, 
springs or linkages are not needed 
to achieve clutching or braking 

In the released position, heat is dis- 
sipated through an air space between 
the friction shoes and the drum 

Compensation for operating wear 
of the friction blocks is automatically 
accomplished by the inherent resil- 
iency of the tube, which is con- 
structed of rubber and cord. 

All torque load is carried through 
the flexible air filled tube. The cush- 
oning action of the tube protects 
both the driving and driven members 
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Innumerable redesigns of motor 
driven machines in which the main 
drive motor is separated from the 
machine by a clutch so as to obtain 
more frequent starts and stops with 
smaller motors 


Hobbing machine drive with a con- 


from load shocks, power peaks and 
vibration 

Variable axial thrusts are absorbed 
by the flexible walls of the rubber 
and cord tube 

Since the clutching or braking 
torque is applied at a maximum pos- 
sible diameter over a full circumfer- 
ence of drum friction surface, the de- 
sign for a required torque is compact 





























stantly slipping brake to reduce 
backlash and thus minimize chatter 
marks on work piece and generally 
improve quality of production 
Slipping clutches used as tension 
controls and variable speed drives in 


material winding and unwinding 


Therefore, the space needed for in- 


stallation and mounting air tube 
clutches and brakes is small 
Applications for air tube actuated 
clutches and brakes include drives 
for: Blowers, compressors, convey- 
fans 


hoists, mixers, paper mill machinery 


ors, cranes, dy namometers 


pumps, punch presses, rubber mills 


and power shovels 


Self-Aligning Couplings 


Spline and gear type flexible or self 


aligning couplings have been de- 
signed to accommodate shaft mis- 
alignment either angular or offset, 
or a combination of both, up to a total 
of 7 deg with a minimum of clearance 
or backlash 

Teeth on the hub and the internal 
ring gear members are of the 30 deg 
involute spline form. The teeth on 
the hub member are full form at their 
mid width, but are uniformly reduced 
in thickness toward their ends. Thus 
at any permissible degree of mis- 


alignment, full contact is maintained 
between the 
tooth hub 
and the straight spline teeth of the 
ring gear. At 
alignment 


apex of the inclined 


surfaces of the member 
maximum rated mis- 
the driving contact area 
spreads over the width of a half 
tooth 

Free end float in the coupling per- 
to find its 
thus removing end 


mits electrical machinery 
magnetic center 
thrust on bearings 

Positive oil seals in the coupling 
assembly retain lubricant 
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Toothed 
Couplings 


Curvic couplings have recently 
been developed for the connection of 
machine parts where high load ca- 
pacity, accuracy, and ease of produc- 
tion are desired. In addition, com- 
plete interchangeability in the as- 
sembly of the coupled parts is assured 
when the teeth of these couplings are 
ground. 

Three types of Curvic couplings 
are available to meet various design 
requirements: Permanent couplings, 
semi-universal couplings, and releas- 
ing couplings or clutches. 

Permanent type couplings are used 
to join parts that require a combina- 
tion of driving and alignment. This 
type is entirely self-centering and is 
used in built-up crankshafts, turbine 
rotors, camshafts and shafting re- 
quiring a precision connection. The 
teeth have straight-sided profiles, and 
a 30 deg pressure angle that has been 
found to provide accurate centering 
of the teeth with the best balance 
betweei. maximum surface contact 
and least separating force. 

An assembly of particular interest 


is shown in the accompanying figure. 
This high speed compressor rotor for 
an aircraft jet engine is assembled 
from individual disks in the hub faces 
of which Curvic coupling teeth have 
been ground. 

Another interesting assembly is a 
built-up crankshaft for a radial air- 
craft engine. In this crankshaft, 
Curvic coupling teeth join the in- 
dividual members permanently in 
correct alignment. This construction 
permits the use of solid connecting 
rod bearings. 

The manufacture of both the com- 
pressor rotor and the crankshaft is 
facilitated by their designs that em- 
ploy this precision coupling method 
on simple interchangeable parts. 

The semi-universal type coupling 
is a flexible coupling that allows a 
slight angular misalignment of shafts 
tutether with axial freedom. This 
type has a zero degree pressure angle 
and is frequently used in the drive 
between an engine or motor and its 
transmission. 

Releasing couplings can be made 
in a variety of tooth shapes to meet 
the particular requirements of a 
given design. Shift clutches and 
overload clutches are among the 
most common. The overload clutch is 
generally used with an electric safety 
interlock to limit the torque in power 
drives. The two members of the 
clutch are held in engagement by a 
spring. The amount of torque that 
can be transmitted without disen- 
gagement of the clutch is controlled 
by adjusting the spring tension. At a 


preset limit of clutch disengagement, 
the load is released by an electric 
switch. 

Curvic coupling teeth are produced 
on special machines designed for the 
purpose. Both sides of the teeth are 
produced with the same arc of a 
circular face-mill type cutter or 
grinding wheel. Thus both sides of 
the teeth have the same curvature, 
either convex or concave and extend 
in a radial direction. This method of 
manufacture permits fast rate of pro- 
duction. 

In most designs, convex teeth are 
used on one member and concave 
teeth on the other. When desirable, 
the amount of lengthwise curvature 
can be varied so that a localized area 
of contact occurs between mating 
teeth. The teeth can be produced in 
a wide range of pressure angles. The 
depth of the teeth is constant, which 
permits the chamfer to be produced 
in the same operation with the sides 
of the teeth. 

To provide clearance for the cut- 
ter, there can be no projections be- 
yond the root line on either side of 
the teeth. The face width of the coup- 
ling teeth, which is the width of the 
annular ring between outside and 
inside diameters, should be limited 
to 25 percent of the outside radius. 

The Curvic design provides an ac- 
curate, light, compact, and self-con- 
tained connection in which the teeth 
both center and drive. It offers a sim- 
ple and practical means of accurately 
joining two sections of a shaft for the 
transmission of power. 
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Balt with teeth drives 4 hp portable chain sew. instantaneous stalls, which would probably 


break gear teeth, have no effoct on the belt. No take-up adjustment is necessary. 


United States Rubber Company 


Positive Transmission Belt With Teeth 


Endless rubber and fabric flat belts 
with regularly spaced teeth on one 
side are a recent outstanding devel- 
opment in power transmission belts. 
The teeth interlock with correspond- 
ingly spaced grooves in the faces of 
the driven and driving pulleys. The 
positive tooth and groove engage- 
ment of belt with the pulleys trans- 
mits power without slip, creep and 
speed variation. 

Either of two materials are used as 
tension elements in the construction 
of these timing belts. Steel cable is 
used for most transmission drives 
Cotton cord chemically treated is 
used for light drives. For special 
requirements, however, a number of 
special constructions have been de- 
veloped. The body of the belt is a 
molded neoprene compound, except 
when Buna-N is used to withstand 
extreme heat and oil conditions 

Elastic and permanent stretch in 
service is negligible; with fixed 
pulley centers no take-up arrange- 
ments are necessary. 

Flexibility of belt permits pulley 
diameters as small as ‘2 im. at*10,000 
rpm. Under some conditions, speed 
ratios of 30 to 1 are practical. With 
these advantages, compact belt drives 
can be obtained 

Small drive dimensions make it 
possible to achieve low initial instal- 
lation cost. Cost per horsepower de- 
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creases as the rated horsepower in- 
creases. 

Maintenance costs are low since no 
attention is required to take-up 
stretch, and lubrication and dressing 
of belt are not needed. Oil, however, 
does not harm the belt. 

Fundamental and basic develop- 
ment work has been completed, and 
belts of standard construction are 
being produced in any desired width 
and in a variety of materials to suit 
specific applications, yet there is 
much development work still to be 
accomplished. 

Among the proposed development 
projects that appear to be desirable 
are: 


Horsepower Ratincs. Although 
horsepower ratings for stock drives 
have been established, they must be 
checked by running tests to include 
a service time factor. This program is 
currently under way on a small scale, 
which will be increased as produc- 
tion expands. 


STRAIGHT RUNNING. To minimize sen- 
sitivity to misalignment, all factors 
that affect straight running are being 
investigated. 


Tension Components. Preliminary 
investigation indicates that cord 
made of glass yarn is an excellent 


material for timing belts. Its compar- 
able strength and stretch character- 
istics are about the same as those for 
steel wire. Another important prop- 
erty is that glass yarn is not affected 
by humidity. 


Noise. Compared to some other 
forms of flexible transmission com- 
ponents in their respective speed 
ranges, the timing belt is quiet. But 
further development can probably 
reduce some of the little noise pro- 
duced at high speed ranges. 


Tootn Form. Insofar as tooth form 
is concerned, development work is 
incomplete. While present tooth forms 
are satisfactory, they probably can 
be improved. 


Teetx on Boru Ses or Be rt. In- 
quiries indicate an appreciable de- 
mand for timing belts having teeth 
on both sides. With further research 
such belts could be developed 


Non-Enoiess Trminc Bets. Design 
and production on non-endless tim- 
ing belts appear to present no par- 
ticular problems, except for the time 
required for development 

All possible applications for the 
timing belt are not yet known be- 
cause of the short time it has been 
in production. 
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V-Belt Drives 


High strength V-belts have been 
designed by all manufacturers that 
carry ratings of 40 percent greater 
than those of standard belts. The 
added strength has been built into the 
cord section only. In these high 
strength belts, the cord sections are 
steel wire cables, rayon, nylon, or 
chemically produced fibers. No 
changes have been made on cover 
stock, belt construction or rubber 
compositions to obiain this higher 
rating 

Applications for high strength belts 
include: Drives in which standard 
belts would require more space than 
is available; drives on which a large 
number of standard belts would be 
required making additional bearings 
or shaft extensions necessary to ac- 
commodate unusually wide sheaves; 
and drives where standard belts fail 
prematurely through error in origi- 
nal design, 
known peak loads 

New developments in V-belt drives 
have had a marked effect on sheave 
design. Variable speed sheaves have 
been developed that give mechanical 


increased load or un- 


Chain Drives 


Chain drives are compact power 
transmission arrangements for prac- 
tically all Requiring 
only a small space along the shaft, 
chain drives can be operated over 
small sprockets at short centers with 
full efficiency. Center distances are 
not fixed by speed ratio require- 
ments, thus simplifying the design 

Speed ratios can be changed by 
simply replacing one sprocket and 
lengthening or shortening the chain, 
or by using an adjustable take-up 
Shaft centers need not be disturbed 
in changing the speed ratio 

Being a positive drive without slip, 
only the working strands of chain are 
subjected to tension, therefore, shaft 
bearing loads are low 

Initial tension is not needed, thus 
chain drives are easily installed 

Some interesting applications of 
roller chain include: 

(a) Rotating simultaneously, at the 
same speed in opposite directions, 


horsepowers 
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speed ratios up to 35% to 1, and can 
be adjusted by merely turning a 
screw or hand wheel. Such units re- 
quire no grease or oil to maintain ef- 
ficiency and belt tension. 

V-belt drives and variable speed 
V-belt drives are being used in al- 
most every industry. In addition té 
drives for ventilating and heating 
equipment and for machine 
V-belts are used on speed boats and 
in dredges to save space. They are 
used in mining machinery, saw mills, 
and rock and stone crushers, where 


tools, 


two rows of friction rolls on a print- 
ing machine 

(b) Revolving an_ irregularly 
shaped form on a wood shaper. The 
chain is fastened to the base of the 
form by screws extending through 
attachment links. A feed sprocket en- 
gaging the chain revolves the form 
while it is held in constant contact 
with a collar on the cutter spindle 
by an air cylinder. 

(c) Changing the speed of a cylin- 
der shaft by using an adjustable 
take-up to permit the use of larger 
cr smaller sprockets on an intermedi- 
ate shaft to obtain a desired speed 

(d) To save space and to simplify 
driving arrangements in a paper bag 
making machine. Previously 7 driv- 
ing gears and 7 idler gears were em- 
ployed to drive 7 rollers that carry 
paper through the machine. By re- 
moving all 14 gears and the 7 idler 
shafts, and installing a sprocket on 
each roller shaft, the drive was con- 
verted to roller chain. 

(e) To drive the rollers of a curved 
conveyor. The chain is curved around 


the conveyor with the curvature 





are The 
fruit harvesting and canning indus- 
tries are large users of variable speed 
V-belt because they 
clean 

On some farms, rotating machinery 
such as grinders, silo fillers, and hay 
cutters, which were formerly driven 
from power take-off drives of trac- 
tors, are now driven by 15 to 25 hp 
electric motors and V-belts. The mo- 
tor is carried on a two-wheel truck 
so that it can be readily transported 
from one machine to another 


heavy loads encountered 


drives, stay 


across the width of the chain strand 
To keep the chain in mesh with the 
sprockets on the ends of the rollers, 
idler sprockets are installed between 
every two roller sprockets 

(f) To obtain flexing in any of four 
directions, a loader conveyor 
chain is assembled with a universal 
joint. This special construction per- 
mits the rear conveyor to be moved 
up or down 45 deg, and to be moved 
45 deg to the right or left. 


coal 


New Developments 


A revolutionary new power trans- 
mission drive will soon be announced. 
Its unique design characteristics re- 
move many of the limitations to 
which conventional chain drives are 
subject 

This new drive was designed with 
the sole objective of obtaining maxi- 
mum load carrying ability at both 
low and high speeds. 

It makes possible: Single drives 
capable of transmitting up to 5,000 
hp; linear velocities as high as 6,500 
fpm; and up to 3,600 rpm rotative 
speeds 
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Variable Speed Drives 


A significant trend in the applica- 
tion of mechanical variable speed 
units is the growing recognition of 
their utility and dependability in 
driving machines and equipment that 
produce a wide range of products. 

Designers are also aware of the 
convenient and economical change- 
overs that are made possible by vari- 
able speed drives when machines are 
required to manufacture or process 
products other than those anticipated 
when the machine was designed. 

In many types of machines, design 
improvements have increased their 
productive capacity to a point where 
it frequently exceeds production de- 
mands. Proper utilization of such ma- 
chines, especially bottling, filling, 
cartoning, or packaging machinery, 
requires that a desired speed be 
quickly obtainable to accommodate 
any one of a wide range of sizes, 
shapes, or weights of the package. 


Gear 


Almost every standard or special 
drive requirement can be met from 
the large range of herringbone, heli- 
cal and worm gear reduction drive 
units now available in many speed 
ratios and compact constructions. 
Precision generated and finished 
teeth in gears of the single, double, 
or triple reduction units result in ac- 
curate, vibration free and quiet oper- 
ation. 

Gear reduction units are being 
used for transmitting power from 
electric motors, steam turbines, gas 
and diesel engines; and for driving 
conveyors, line shafts, generators, 
blowers, machine tools, screens, 
cranes, hoists, agitators, bleachers 
and many other types of industrial 
equipment. 

Multi-speed herringbone gear re- 
ducers have been designed to deliver 
one of two or more output speeds. 
These are being used where two or 
more optional constant driving 
speeds are required, and ‘where 
multi-speed motors only cannot be 
used. In combination with multi- 
speed motors, the multi-Speed gear 
reducer offers a drive arrangement 
from which a wide range of speeds 
is obtainable. Speed changes are 
made only when the unit is not in 
motion. Speed changes are made by 
operating a shifting lever extending 
May, 1951 


Propuct ENGINEERING 


Increased machine utilization with 
variable speed drives is being 
achieved in many applications, which 
include machine tools, punch presses, 
heat-treating furnaces, baking and 
irying ovens, and food processing 
equipment. 

Stepless continuous speed change 
is advantageous in the control of ten- 
sion or velocity of cloth, paper, metal, 
and other materials that are being 
wound or unwound on coilers, reels, 
drums, and rolls. 

Close control of speed is often re- 
quired to maintain desired quality 
with maximum production of ma- 
terials that have varying character- 
istics. Variations in quality of paint, 
thickness of paint coats, complexity 
of the shape of objects painted, or 
atmospheric conditions may require 
changes in time of passage through a 
drying oven. Variations in metal 
composition may require changes in 


Reduction Drive 


from the top or side of the reducer 
housing. For pressure lubrication, the 
unit is equipped with an oil pump 
and oil cooler. 

For machine drives that require 


the time a part is in a heating-treat- 
ing furnace. 

The availability of a number of dif- 
ferent types of control for variable 
speed drive units have increased the 
applications of these drives in all in- 
dustries. Types of control include 
handwheels; levers; mechanical and 
electrical remote control devices; and 
automatic mechanical, hydraulic, 
pneumatic, and electronic controls. 

A variable speed pulley for driving 
light machines has been developed 
for direct mounting on the shaft ex- 
tension of an electric motor, which is 
fastened to a sliding base. The V- 
Pulley consists of two tapered disks 
that telescope into each other. The 
disks are held together by spring 
pressure. A standard V-belt is used 
between the V-pulley and the driven 
pulley. Movement of the motor back- 
ward or forward increases or de- 
creases the tension in the V-belt, 
thus allowing the disks to spread 
apart or to close together so that the 
belt runs on a smaller or larger di- 
ameter of the driving pulley. 


Units 


many output speeds, the desired re- 
duction speed ratios can be obtained 
by compounding several gear sets in 
a multiple arrangement between the 
service of power and the output shaft 


Four-speed herringbone gear reduction unl) with cover removed. Required evtput 
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POWER TRANSMISSION 









Many improvements have been 
Gear Motors achieved in the design and construc- 

tion of gear motors and motor driven 
speed reducer units. Recent designs 
are conspicuous for their long life, 
compactness, quiet operation, stiff 
construction, high efficiency, oil tight 
construction, dependable lubrication, 
freedom from adjustmenis after in- 
stellation, and easy maintenance 










Designs of motor and gear case 
have become more compact and 
streamlined. The degree of compact- 
ness increases as the gear ratio in- 
creases. Compactness enables the 
motor and gear case to be cooled 
with the same system. This advan- 
tage is important where the heat of 
worm gears is to be dissipated. The 
streamlined designs can be readily 
kept clean. When mounted in an ex- 
posed position, streamlined gear mo- 
tors add to the attractive appearance 
of the machine. 

Standard NEMA gear motor speeds 
advance in small increments, each 
speed is approximately 22% percent 
more than the next lower speed. Thus 
a wide selection of speeds is avail- 
able for the driven machine 

























Gear motors are now built with 
the same mounting dimensions for 
a large range of horsepowers and 
speeds. The foundation size and num- 
ber of bolts are usually no larger 
for a gear motor than those required 
for the motor only. These features 
are advantageous when designing a 











Compect gear moter units of different ovtput shaft f l me 
group of similar machines. 
prod print hana ot tientiaiion. . Gear motors now being produced 
Century Electric Company can be mounted in the several con- 





ventional mounting positions without 
reassembling or the need for extra 
parts. J 

Output shafts are lower. The com- 
bination of torque and lower shaft 
height produces less leverage to pry 
the gear motor from its foundation 
This factor is important where the 
output speed is low and the output 
torque is high. 

Many gear motors now fit snugly 
to their foundations leaving no cracks 
for the entry of dirt and other con- 
taminations. This feature is of spe- 
cial importance where foods and 
chemicals are processed. 

Synthetic compounds are now used 
to seal all gear case joints. No trace 
of oil film appears on the outside to 
collect dust. This practice, together 
with modern oil seals, practically re- 
moves the hazard of oil contaminat- 
ing the processed material. 

Built to hold a large quantity of 
lubricant, gear motors now require a 
minimum of attention and servicing 

Steel housings and frames and cast 
iron housings and frames, are being 
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used to inclose motor driven speed 
reducer units. Built for vertical, hor- 
izontal and right angle mounting, 
these units are available either with 
an extended base for supporting a 
separately mounted coupling con- 
nected foot type motor, or with ar- 


rangements for integrally mounting 
a flanged type motor 


Fluid Drives 


The increasing use of 
fluid automobiles, 
trucks and tractors indicates that this 
method of transmitting and control- 
ling power has many advantages 
These advantages can be successfully 
and profitably applied to many kinds 
of industrial machines 

Fluid drives transmit power hy- 
drodynamically by utilizing the ki- 
netic energy of the mass and velocity 
of a fluid. Their performance char- 
acteristics are 


constantly 


irives in buses, 


inherently smooth 
starting and acceleration; power out- 
put without shock, impact and tor- 
sional vibration; prevention of over- 
loads; uniform and smooth operation; 
and simplicity of drive arrangements 

Whether this type of transmission 
is designed as a drive, a clutch, a 
brake 


of operation are fundamentally the 


or a coupling the principles 


same 

In fluid transmissions, there is no 
mechanical connection for transmit- 
ting power from the prime mover to 
the driven machine. The unit consists 
of two main parts: —an impeller con- 
and a 


to the 


nected to the prime mover 


runner or reactor connected 
between 


filled 


driven machine. The space 


two elements is usually 


light mineral oil 


these 
with 

Rotation of the impeller buckets by 
the prime mover imparts high rota- 
ity to the 
irculation of the 


tional and centrifugal veloc 
oil The resulting c 
oil inte and against the runner buck- 
ets develops a torque in the runne! 
equal to the torque delivered to the 
impeller 
Since the 
through the fluid connections 
ibility of 


tained that is an advantage in 


drive is not positive 
a flex- 
powel applic tior iS ob- 
many 
machine drives 

Speed difference or 


varies with the 


slip betweer 
impeller and runner 
amount of oil in the coupling and the 
inertia of the applied load. Reducing 
the amount of oil in the unit ir 
creases the amount of full-load slip 
In a motor drive using a fluid coup- 
starts unloaded 


ling the motor 


During 


ly and gradually loaded. With 


acceleration the motor is 


smoot 
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a heavy inertia load, the motor ap- 
proaches the speed of its maximum 
shaft be- 
This characteristic 
provides a break away torque that 
fluid ten 


require an oversized or special type 


torque before the 


output 
gins to revolve 
without <¢ drive, would 
moto! 


Hydraulic couplings permit an 


electric motor to accelerate rapidly 
out of the low speed region of opera- 
tion in which high current is drawn 
Hence the amount of special motor 
starting equipment necessary Is re- 
duced. If the coupling is properly 
will 
near maximum 
Thereafter the 


speed of the load will increase rap- 
idly until it approaches motor speed 


selected, the motor speed rise 


rapidly to a point 


torque conditions 


when the slip decreases to a minimum 

Prevention of machine overloading 
fluid 
couplings. Oil in the coupling can be 


is an important advantage of 
reduced to the minimum required to 
start a normal Joaa and bring it up 
to speed. If motor torque is insuffi- 
cient to start an overload, the motor 
until it develops its 


The will 


at this speed with 


will slow dowr 


maximum torque motor 
continue to run 
no movement of the load shaft, and 
the machine connected to the runner 
will not be subjected to more than 
the preset normal torque 

With the motor 


driven machine stalled by an over- 


running and the 


load, the coupling would soon over- 
heat. An 
in the 


would quickly trip to stop the motor 


. ; 
overload current control 


relay motor circuit, however 


One method of re« ducing arag torque 


with the runner stalled is to dump 
part of the oil out of the circuit into 
automatic 


an external reservoir by 


or manual means 
Load and speed variations are re- 


duced because of the equalizing and 


shock absorbing ability of the coup- 
ing 


Freedom 


and motor 


shock to the k 
provided by a fluid drive 


reversal of the 


fromm 


permits motor trom 
full speed forward to full speed re- 
without exceeding the torque 


fluid drive 


verse 
capacity oi the 

nclosed fluid drives are available 
in many compact forms. Types with 
integrally mounted motors are built 
with mounting and shaft dimensions 
interchangeable with corresponding 


sizes of NEMA frame In an- 


other input 


motors 
type without motor, an 
shaft is provided that can be direct 
coupled, belt or chain driven from 
a motor or other source of powel 
Compact combinations of fluid 
speed reduction 
built with 
mounted motors, or with input shafts 
for other 


sources. Output shafts can be direct 


drives ana gear 


trains are integrally 


direct coupled driving 


coupled, or arranged for connection 


to a chain or belt take-off 





Wrigtt Aeronautical Corporation 


Aircraft Power 


In the last decade 
opments in 


he design devel 
reciprocating engines 


turbo-propeller engines, turbo-jet 
and rockets have 
made possible many outstanding ad- 


per- 


engines, ram jets 


vances in aircraft design and 
formance 
Rocket powered craft capable ol 


traveling outside the atmosphere at 


speeds of 3,000 mph or faster are now 
a possibility 

wered craft are ex- 
ravel at 1500 to 3,000 mph 
Within their proper speed range, ram 


Ram jet px 
pected to 


jets are roughly five times as effic lent 
as ballistic rockets 
Turbo-jet 
speeds up to 1500 miles per 
The many 


service factors associated 


planes are flying at 
hou! 

variable economic and 
with air- 
difficult to 
evaluate the several types of aircraft 


craft operation make it 
power plants on any rational basis 
Generally, the use of 
dictated by requirements 
such as flight take-off and 
flight speed, flight altitude, desirabil- 
ity of quick acceleration in flight, cost 
of fuel per flight 


costs 


each type is 
specific 


range 
and maintenance 

Compound piston engines are more 
versatile than uncompounded piston 


engines and probably will continue 
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power transport planes for some 
to come. Compound engines ex- 
range and fuel economy; how- 


ever, there is a horsepower limit be- 


low which it is no longer economical 
to apply compounding 

Steady in provement has beer 
made in the design of piston engines 
to increase power output per pound 
of engine weight. Aircraft engines 
and 
passed the one pound per horse powel 
ratio. The Turbo-Cyclone 18, a com- 


pound engine 


some years ago reached 


sur- 


develops 3,500 hp with 
a displacement of only 3,350 cu 
displace ment. It is the first aircooled 
engine to surpass the 1 hp or 1 cu in 
ratio, although inline engines have 
also done so 

For aircraft operation at speeds less 
than 500 mph, the reciprocating en- 
gine of today has the advantage of 
being able to fly with 20 to 40 percent 
less fuel consumption at optimum 
cruising conditions than existing 
turbo-propeller and turbo-jet en- 
gines. At speeds from 350 to 400 mph 
turbo-props require 50 percent more 
fuel than compound engines. At 
speeds from 400 to 500 mph 


jets require 30 to 60 percent more 


turbo- 


fuel than turbo-props 


For the near future, therefore, it 


appears that much will depend on the 
liscovery of better materials, devel- 
opment of new design principles, or 
cheaper fuels before jet engines can 
power transports over long distances 
as economically as can reciprocating 
At present, « -ourse, if very high 
speed operation is required and econ- 
nsidera- 


not an iportant c 


reciprocating engine affords 

» benefits that cannot be better ob- 

tained by turbo-propeller turbo-jet 
ramjet, or rocket power plants 

The in-flight power output of the 

large! turbo-jet engines Is at present 

three to five times that of the largest 


piston drives In- 


engine pr pelle: 
stalled 


the average, is less than one fourth 


weight of the jet engine, on 


that ol a piston engine of « omparable 
n-flight power 

Despite this remarkable gress 
turbine power plants of still higher 
rating are in demand to 
both and 
commercial, to fly at still higher alti- 


tudes, and to operate through wider 


horsepowel! 


permit aircraft military 


variations in air temperature 


effi- 


ciency, weight, and thrust per unit of 


Performance data covering 


rontal area have not yet been re- 


leased on all of the recent turbo- 
engines. Results of current research 
hold 
achieving power plants with higher 
yutput, better performance, and im- 


proved reliability 


work, however, promise of 
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Much 
work 


research and development 
is being conducted to improve 


the design, to obtain lower fuel con- 


and to reduce weight and 


sumptior 


cost the compressor. Component 


design is being refined. Compressor 


ratios are being increased. New de- 
signs of bearings are being investi- 


4 


gated. New alloys are constantly be- 


ing studied for their strength, creep 


fatigue, thermal shock, and corrosion 
properties at high temperatures. New 
lubricants are being developed to 
meet extreme temperature and speed 
conditions 

A large part of the progress achieved 
in the performance of turbo-engines 
results from the improved properties 
which 
can be cast and forged. Blade materi- 


of high temperature alloys 


als have been dev eloped that possess 
fatigue 
strength at high temperatures 
Several materials of the Stellite 
family and Vitallium have been used 


high creep resistance and 


for producing blading by precision 
investment casting techniques 

Disk materials are available that 
strength at 


high temperatures 


have high moderately 

For jet parts that operate at tem- 
peratures up to 800 or 1000F, further 
research on titanium alloys may yield 
a satisfactory material 

Titanium, because of its low density 
and exceptional corrosion resistance, 
promises to be 


important at some 


future time as a material that can be 
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utilized to advantage in rotating en- 
gine members. Although the melting 
point of slightly 
above that of chromium, a practical 


titanium is only 


technique for melting and casting 
titanium is needed that must be de- 
veloped to cope with its reactivity 
with hydrogen, nitrogen, oxygen and 
other non-metallic elements at high 


temperatures 


SappHireE Turso-Jet Encine. The 
Sapphire is a straight-through turbo- 
jet engine, with an axial flow com- 
pressor and an annular combustion 
chamber of the vaporizing type 
While all other performance data 
are still classified, it has been dis- 
closed that the Sapphire has success- 
fully completed the 150 hr service 


type test at 7200 lb rated static thrust 
at sea level. With a cruise specific 
fuel consumption of 0.83 ib per hr 
per lb, it is helping to soive the prob- 
lem of high fuel consumption, which 
so far has limited the range and en- 
durarce of jet aircraft 

Dimensions of the Sapphire are 
Diameter 
37.5 in.; 


over combustion chamber 
diameter 
mounting 42.2 in 

flange to 


trunnion 
length from front 
attaching flange, 
116.12 in.; jet pipe diameter over heat 
shroud, 24.5 in.; and basic frontal 
7.7 sq ft. Thrust is 935 lb per 
sq ft of frontal area, and the weight 
is 2569 Ib net dry including acces- 
sories 


over 


nozzle 


area 


Encine. The 


Python is a propeller turbine engine 


PyTHon Turso-Prop 


with a fourteen stage axial flow com- 
pressor, eleven combustion chambers 
of the vaporizing type, and a two- 
stage turbine. The reduction gear is 
arranged for contra-rotating propel- 
lers. The air system is of the reverse 
flow design with the intake well back 
from the spinner 
Dimensions of the Python are 
54.5 in.; and 
overall length excluding prop shaft 
but including tail cone, 122.77 in 
Reduction gear ratio is 7.4 to 1. With 
a take-off 8000 rpm at sea level and 
4550 shaft 


the cruise specific fuel consumption 


Maximum diamete: 


equivalent horsepower! 
is 0.506 lb per equivalent shaft horse- 
power per hour. The weight is 3485 lb 
net dry 


Turso-Prop 
propeller 


MAMBA Encine. The 
Mamba turbine engine 
comprises a ten stage axial flow com- 
that 
disk turbine and reduction gear drive 
shaft 
bly. Air is fed straight through an 
intake 


pressor with a two stage twin 


forms a single rotating assem- 
annular immediately behind 
the spinner, to six combustion cham- 
bers of the pre-vaporizing type 
Mamba are 


29.0 in and 


Dimensions of the 
Maximum diameter 
overall length excluding prop shaft 
but including tail cone, 79.83 in. Re- 
is 8.80 to l 10.80 
With a take-off 
level and 1480 


horsepowe! the 


duction gear ratio 
to 1, or 11.85 to 1 
15,000 rpm a 
equivalent s 
cruise specific I 1e] 
0.65 lb per 


power 


consumption 1s 


equivalent shaft horse- 


per hour. The weight is 770 


lb dry 


Dous_e Mamsa Turso-Prop ENGINE 
The double Mamba consists primar- 
ily of two standard Mamba 


prop engines 


turbo- 
yunted side by side 
The two ‘ its are 


< ouple d thi yugh 


a reduction gearing system to two 


co-axial contra-rotating propelle: 


shafts, which operate independently 


of each other. The two engines have 
a common straight through type air 
intake placed just aft of the spinner 
lubri 


Each engine has its own fuel 


cation and control systems for inde- 
pendent operation 

Dimensions of the Double Mamba 
are: Overall length excluding prop 
shaft but inc luding tail cone, 102 in 
overall width, 52.3 in and overall 
height, 43.85 in. Reduction gear ratio 
is 10.37 to 1. With a normal 15,000 
rpm et sea level and 2873 equivalent 
the cruise 


shaft horsepowe ! specific 


fuel consumption is 0.65 lb per equiv- 


alent shaft horsepower per hour. The 
weight is 2000 lb dry 








Bearings for High Speed 
and High Temperature Operation 


With increasing speeds and rising 
temperatures, the factors in bearing 
design assume greater importance 
and require special consideration 
The rapidly expanding gas turbine 
industry is largely responsible for 
the pressing need for further im- 
provements in bearings. In these ap- 
plications, there has been a trend 
toward the anti-friction type and 
much of the research work has been 
in this category. One reason is tne 
lower starting frict.on of ball and 
roller bearings, particularly in cold 
weather. 


Anti-friction Bearings 


Under normal operating speeds 
bearings are rated on the basis of 
the endurance limit of the inner 
race. With higher velocities, the cen- 
trifugal acting on the balls 
increases the contact stresses on the 
outer race. Thus at high speeds, the 
outer race becomes one of the criti- 
cal elements. The ball 
separator is also an important com- 
ponent; it must not become dis- 
torted under centrifugal loads and 
jam the rolling elements. At the 
same time, it is subjected to sliding 
friction between the high speed balls 
Solidly preloaded bear- 
ings are to be avoided, since at high 
speeds any slight change or varia- 
tions in preload will have a detri- 
mental effect on performance. The 
problem of lubrication and lubri- 
cants for high temperature opera- 
tion is extremely important and 
much development remains to be 
done 


force 


retainer or 


or rollers 


Loau and Speed Ratings: At present 
there is no method of rating bear- 
ings which is entirely satisfactory 
for extreme conditions of speed or 
temperature. One method used for 
high speed operation considers the 
dn value of the application: where d 
is the bore size (in mm) and n is 
the rpm of the inner race. This ap- 
proach is approximate since the 
peripheral velocity of the inner race 
groove is the important factor and 
not the bore dimension. Small bear- 
ings with dn values of one million 
are common. However in special ap- 
plications of short duration, bear- 
ings have successfully operated as 
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high as dn of 1.7 million. This facto: 
is illustrated in Fig. 1. 

Another method of calculating the 
life of these bearings is based on the 
magnitude and frequency of load 
cycles on the outer race. This applies 
to instances where the speed is suf- 
ficiently high to make the stresses 
on the outer race higher than those 
of the inner r-ve. This method 
utilizes the vast amount of fatigue 
data which has been accumulated on 
failures of both the inner and outer 
races. 

For operation at 
above 300 F, 
tional 


temperatures 
the rating of conven- 
(SAE 52100 
to compensate 


steel) 
for the 
appreciable drop in hardness which 
has a decided effect on the life and 
load 


temperatures, 


bearings 
are reduced 


capacity. For moderately high 


using stainless steels 
requires a large sacrifice in the rat- 
ing at ordinary temperatures and a 
further decrease at higher tempera- 


tures 


Accuracy is one extremely 
f in high 
eccentricity, 


import- 
ant factor speed applica- 
tions; out-of-square- 
ness, lack of parallelism, and ball- 
out-roundness can result 
heat 
similar destructive conditions 
applications 


in serious 
and 
Such 
require pre- 

ABEC-5 or 
higher. To minimize the possibility 
of premature failure, several com- 
dimensionally re-examine 
each bearing prior to its use in an 
assembly. 

Using a shaft as an inner bearing 
race serves not only to reduce the 
effective diameter (and the dn 
value) but reduce the di- 
mensional Such a bear- 
ing is shown in Fig. 2. Balance of 
high speed assemblies is extremely 
critical; a particular rotating 
ment at 100,000 rpm required a dy- 
namic balance of approximately 
0.0001 in. oz. To avoid unbalance 
due to reassembly, many machines 
designed with an enveloping 
housing which can be put together 
around a previously balanced rotat- 
ing assembly. 


unbalance, generation, 


usually 


cision grade bearings 


panies 


to also 
tolerances 


ele- 


are 


Bastc Types of bearings for high 
speed operation are either the angu- 
lar contact or the deep-groove sin- 


gle-row (non-filling slot) radial 
bearings. The latter has less thrust 
capacity and requires a 
separator which has less strength 
and is more costly However, this 
bearing has no low shoulder to con- 
tact which might possibly damage 
the balls. Special types have come 
into limited use as shown in Fig. 3 
(A) the snap or low shoulder on the 
inner ring and (B) split inner ring 
This split ring type is used where 
thrust loads predominate 


two-piece 


THe Movuntinc plays an important 
part in the performance of high 
speed bearings. Solid preloading is 
to be avoided, for local heating can 
cause appreciable preloading which 
may become dangerous. The geom- 
etry of bearing supports should be 
carefully examined to insure that 
a temperature differential, which 
often occurs during starting, will not 
distort the races. Opposed mounted, 
spring-preloaded bearings is a pop- 
ular arrangement where one bearing 
is fixed in the housing and the other 


floats. This type is illustrated in 


Fig. 4 and the uniform spring pre- 


slight 
hit-up 
caused by manufacturing tolerances 
or temperature gradients 


loading compensates for any 


variations in the internal 


3EARING MATERIAL commonly used 
is the SAE 52100 alloy steel. For op- 
eration at temperatures above 300 F, 
this alloy exhibits an appreciable 
In addition, dur- 
ing prolonged periods at high tem- 
peratures, it 
stable which 


changes in the 


drop in hardness 
is dimensionally un- 


may cause serious 


internal clearances 
large 


stee! 


especially on bearings. A 
modified 52100 has proven 
satisfactory up to 550° F but for 
higher temperatures other materials 
are required. High-speed 
Stellite and metallic 
bides of tungsten and _ titanium 
which retain their hardness at ele- 
vated temperatures show promise; 
these materials are stable but have 
lower load capacity. Unfortunately, 
there is little data available con- 
cerning their performance as bear- 
ing materials 


steels, 


various car- 


SEPARATORS are generally the most 
critical component. One of the prob- 
lems is the sliding friction which ex- 
between the rolling elements 
and the separator; this becomes 
serious under the relatively poor 
lubricating conditions. These com- 
ponents must also resist the alter- 
nating forces due to variations in 
the velocity of the balls and also the 
high centrifugal stresses 

Up to 300 F, the non-metallic phe- 


ists 
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with laminated asbestos 
fiber glass indicate the possibility of 
400 F operation for this type. 

Work is being done on combina- 
tion materials such as silver plated, 
machined bronze or Monel separa- 
tors as well bonded bimetallic 
materials. Inner-race positioning or 
land riding separators shows great- 
est promise since creep or elastic de- 


resins or 


as 


formations do not reduce the neces- 
sarily close clearances. This type is 


shown in Fig. 3 (C). 


LUBRICATION serves primarily to 
provide a film at the points of slid- 
ing contact on the separator and 
also as a heat-transfer medium. 
Greases are occasionally used in 
high speed applications but only for 
cases of short duration and where 
the peripheral speed of the inner 
race groove does not exceed 10,000 
fpm. Grease is not a good heat 
transfer medium and high centrifu- 
gal forces prevent adequate replen- 
ishment of the lubricant to the slid- 
ing surfaces. 

Use of oil lubrication is most com- 
mon. However, the method of appli- 
cation differs. Some devices use an 
oil-mist wick, as shown in Fig. 5. 
For small units and where simplicity 
is essential, this system is satisfac- 
tory. Fig. 4 shows the details of an 
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are not too high and pressure air is 
available. For larger units, there is 
a trend toward the solid jet system 
as shown in Fig. 6 which has better 
heat dissipation qualities. For this jet 
to be most effective, it should be di- 
rected toward the inner race. 

As a lubricant, high grade mineral 
oils have proven sctisfactory except 
for applications where extreme tem- 
peratures are prevalent. In some 
cases synthetic lubricants have per- 
formed well. However, due to the 
wide operating temperature range of 
some applications, the use of dry 
lubrication has been found neces- 
sary. Considerable research work is 
being done on the coating or im- 
pregnating bearing surfaces with 
such substances as graphite, molyb- 
denum disulphide, and boron nitride. 


Journal Bearings 


Research into improved bearing 
materials is a continuing process. At 
present most effort is being directed 
toward finding substitutes for stra- 
tegic materials such as tin, lead and 
copper. In one instance, replacing tin 
with lead in a babbitt material was 
found to result in equally good 
bearing qualities. 

In the automotive field, the antici- 
pated bearing loads are continually 


Using an integral shaft ond inner race 
eliminates certain dimensional tolerances. 








Fig. 3 — Construction details of common 
types of becrings used for high speed 
operation. (A) Anguler contact type with 
an inner snap ring is used for radial loads; 
(8) split inner ring is for applications of 
high thrust forces; (C) Inner race-riding 
ball-retainer shows promise at high speeds. 











MECHANICAL COMPONENTS 


Fig. 4 — Use of springs to preload a bear- 
ing assembly prevents overloading due 
to thermal expansion. 


Fig. 5 — Oil-wick and slinger make a 
simple device to provide a mist for lubri- 
cating all bearing surfaces. 





Fig. 6 — Oil jets serve to not only lubri- 
cate but also provide an important cooling 
medium for high speod bearings. 


186 


increasing. This is due to the trend 
towards: (1) higher compression 
ratios fer better fuel economy; (2) 
increased bore to stroke raiio for 
greater valve area and lower piston 
speeds; ard (3) shorter engine lengths 
for improved rigidity and smoother 
operation. These changes add up to 
increased bearing loads which affect 
the fatigue life and embedability of 
bearing materials. 

To improve the fatigue strength, 
stronger materials are required such 
as: copper-lead, aluminum alloys or 
silver. However, these materials are 
inferior in score resistance and em- 
bedability. In addition, there is the 
trend to reduce the thickness of the 
facing material on steel-backed bear- 
ings to as little as 0.001 in. 

With increased loads, the oil film 
thickness becomes smaller and more 
critical to the presence of foreign 
material. This film at present is less 
than 0.0001 in. and with this ex- 
tremely low value, there is the seri- 
ous problem of filtering and cleaning 
oil. The practical limit of filtering 
fineness seems to be about 0.001 in 
which means that the bearing ma- 
terial must be able to tolerate and 
embed such foreign materials which 
cannot be separated or removed 

For aircraft applications, journal 


bearings offer the advantage of 
greater durability and much lower 
costs; however, there are some 
problems which have not been 
solved. In high speed and lightly 
loaded applications, the problem of 
whirl or oil-whip is being worked 
on. This vibrational phenomena, 
which precesses at about half the 
shaft speed and in the same direc- 
tion, is not fully understood to the 
extent to predict or prevent it. One 
method to avoid this problem has 
been by use of a segmental or pad 
(Michell type) bearing; however, 
these bearings must be geometri- 
cally symmetrical. 

In applications where high tem- 
peratures are prevalent, one serious 
problem is that of lubrication. Syn- 
thetic fluids have been developed for 
operation up to 500 F. For higher 
temperatures up to 1,000 F work is 
being done on dry or solid lubri- 
cants embedded in the bearing ma- 
terials. Use of a colloidal graphite in 
a light mineral oil which vaporizes 
and leaves a film of graphite is an- 
other means of obtaining lubrication 
In these applications, the use of lead 
as a bearing alloy is to be avoided. 
Tungsten carbide and tool steels are 
also being investigated as possible 
bearing materials. 


Fig. 7 — The severe operating conditions of high temperatures require not only special 
materials but improved lubricants. Using grease requires periodic cleaning and filling. 
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Bearing Design Vs Unusual Lubrication Systems 


Om-Mist or fog system of lubrication is by no means 
new; however, applications of such controlled lubrica- 
tion have greatly Basically, it consists of an 
air jet that 


particles which are delivered to 


increasea 


breaks down the oil into microscopic 


Today 


which produce this 


bearing surfaces 
there are several devices available 
type of lubrication 

This 
operation of high-speed spindle bearings. In such bear- 
there 


sombination of air and oil has made possible the 


ings is the problem of preventing excessive tem- 
peratures by providing a sufficient oil for full lubrication 
but not an oversupply which would increase the fric- 
tion and 
oil 

Othe 


out of the bearing 


raise the temperature by churning the excess 
of air 
thereby preventing entrance of dust 
and also helping to cool the 


features include a continuous slow flow 


bearing. It uses a surpris- 


ingly t 


1! f 
small amount o! oi 


and many different parts of a 


Lominated 
phenolic 





























Propuct 


machine can be readily lubricated with a single mist 


unit 

Refinements in the oil-fog system have been in 
dia.) 
which are held longer in suspension and can be trans- 


) 
creating ol 


finer particles (about microns in 


mitted through lines of greater length. In addition, more 


thorough lubrication is possible particularly between 


closely fitted parts. Greater precision in rate of oil flow 


re 


iS possible as low as one drop of oll in twenty minutes 
Grippep Beartnc surfaces are being used in the machine 
tool field where the 
heavy ma 


problem is to move 
This grid 


fine grooves cut into bearing surfaces at an angle, 


very large and 


sses smoothly made up of a series 


of 
maintains an oil film which supports heavy loads with 


a lower static coefficient of friction and a much greate! 


Higher 


surtace 


resistance to 


the entire 


possible than if 
smooth. This 
construction might be compared to that of gridded jour- 
nal but in 


scoring loacs are 
} 


bearing were polished 


bearings, these, the grids are usually filled 


with a soft babbitt which serves to prevent scoring by 


embedding the foreign particles 


Piastic BEARING SurFACES have solved one of the prob- 


lems in the metal-working industry which is the scoring 


and wear of the 


tools 


undue guides and ways OI machine 


This scoring not only interferes with the accuracy 


of the equipment, but also is costly due to constant 


maintenance work which is necessary. Using a phenolic 


laminated plastic to replace one metal 


bearing surlace 
has shown excellent wear and scoring resistant qualities 
This combination has proven satisfactory in applications 
with extremely low velocities up to 400 ft per min and 
tk 


at bearing loads of 50 psi. Lubricants used are simila: 


to those for metal to metal contact 


EXTERNALLY PRESSURIZED or hydrodynamic bearings us- 


ing either air or oil have been 
limited applications 
and 


make 


used for years but in 
Newer applications are being de- 
veloped more 


this 


whi h 
Perhaps the 
lubrication 


Gaata is being accumulated 


should device more practical 


earlies* 


wide applications of forced pressure 


were in thrust bearings of tical turbine 


shaft and float 
This technique was soon extended 


large ve! rotors 


where oil 


was pumped to lift the heavy 
it on pre ssurized oil 


to the journal bearings of horizontal turbines. Sup- 
, 


large rotors could be turned with 
This 


dome of the 


ported in this manner 
effort 


rotating 


a minimum of system is also 


the 200 in 
Mt. Palomar. By properly proportioning the 


used to 
support te lescope at 

wrifices and 
extremely 


grooves heavy masses can be supported by 
means of the self adjusting oil pressures in the bearing 
Slight 
the performance of such a bearing 
fluid, the 


the 


Using air 


chambers 
not affect 
Using air in place of oil as the 


variations in oil supply pressure do 


same prin- 
lubrication ol 
has the 
advantage of an extremely low frictional resistance and 
the 
l whe re 


ciples are now being applied for 


high speed and instrument bearings 
there is no need to prevent spillage or spatter of 
Relative friction is illustrated in Fig 
experimental data on a particula: 


lubricant 
bearing is plotted 
This type of bearing is being developed: for applications 
the aircraft 


in precision instruments, in field and for 


high speed grinding spindles running 150,000 rpm and 
even higher. 








MECHANICAL COMPONENTS 








Torque Load* Dimensions, inches Date based on crude 
a 100 percent nn e | R rubber compound- 
70 0.500|0750 | ale? 60 Shere Sweater 
140 0.750/ 1.125 | 0.250 
260 1.000 | 1.500 | 0333 
580 1.500| 2250 | 0500 
1000 2.000 | 3000 | 0.667 
2260 3.000 | 4500 | 1.000 
4000 4.000 |6.000 | 1.333 - 


% Torque values apply to curve ~~. 
\V¥ 
\ 























Lood in Percent 


AOA 


ot 100 percent load. For a one ;, 
inch length of rubber YAN 
Recommended min. length nnrannanant 
should equo! dimension B 


Mech Goods Div 
Genera! Tire &@ Rubber Co 


1 j L - = L 
i} 20 25 30 3 
Torsional Deflection in Degrees 











Fig. 2 — Characteristic load-deflection chart of the Neidart spring. This curve 
and the table determine the proportions of the square-type illustrated. 


e e its thickness, the type of clinch and 
Hj hlights on the spacing. Four common types of 
clinches are used; however, the flat 
e clinch has greatest strength. Stitches 
S | f d M h | p rt can be arranged in a vertical, hori- 
e ec e ec anica a 5 zontal or diagonal pattern. For ex- 
ample a 0.051 in. wire flat clinched 
through two 24 ST aluminum sheets 
Because of the extent of recent de- Values at the right apply metal and (0.040 thick) have a shear strength 
velopments and trends in the field of non-metal joints: a 21 ga. galvanized _ of 557 lb for a horizontal or diagonal 
mechanical parts, any round-up or sheet can be stitched to 3/16 in. as- stitch and 476 lb for a vertical stitch 
survey necessarily must be limited bestos (force parallel to wire). Metal stitch- 
An entire section could be written on Besides the materials used, stitch ing has been found to be quite re- 
developments in high speed cams; strengths are governed by the wire, _ sistant to vibration. 
the fastening of metal parts alone is 
worthy of comprehensive coverage 
But since space limitations and the I— Recommended Maximum Material Thickness 
broadness of the field restrict the for Metal Stitching Using Flat Clinch 


scope of such treatment, the follow- 


ing four pages are devoted to high- 
Metal to Metal Metal to Non-Metals 
lights on but a few items 


— — SE $s ——___,—__— — 


Metal Stitching Speeds Joining 0.093 0.093 Aluminum — Soft 0.125 h | Sheet Cork 
24 SO Alclad, 75 SO—SW 


0.064 Aluminum — Half Hard | 0.080 
3 SiH, 52 Si/2H 


0.040 Aluminum — Hard | 0.064 
24 ST or Alclad, 61 ST, 75 ST 


[ 0.062 Aluminum Extrusion 0.093 
0.0348 (20 ga) 1010 C.R. Steel'* | 0.0348 
l 0.0348 (20 ga) Hot Rolled Steel‘ 0.0348 
l 0.03} | (21 ga) Galvanized Sheet ‘*’ 0.031) 
[0.010' | 302 Stainless — Full Hard | 0.010 
0.012‘*) 302 Stainless — 1/2 Hard 0.012 
Koos 302 Stainless—% Hard | 0.015 
replaced bolted, spot-welded or riv- 0.020 | k 302 Stainless — Annealed | 0.020 
eted connectior 0.030 Sheet Brass Soft 0.040 Plywood 


Table I lists recommended thick- | if Sheet Copper ] 0.045 
nesses for the most frequently 


Stitching and stapling are speed- 


ing the assembly of both metal and Leather 


0.064 


non-metal sections to sheet metal ye Oe 
0.040 Sheet Asbestos 
components, Applications where the , f 
a 


0.062 


greatest economies are realized, are 
Fiberboard 
those in which metals are stitched to | } 
non-metallic materials. Maximum _ 0.0348 | 
thicknesses that can be stitched are 0.09348 


governed by machine capacity, as 


Sponge Rubber 
Solid Rubber 


+ 
Phenolics ‘®? 


0.0310 | 
0.010 


well as material combinations, hard- + 

(o> 
nesses, grain structures, and shapes Plastics 
Today there are a variety of ma- 0.012 


chines serving a wide range of appli- 995 


Std. Masonite 


Temp. Masonite 
cations. In many cases, staples have t 
Wood 


Thickness for any cCOmbination of these metals 
Thickness for any combination of these materials 


. > le ‘> me j ate irae e : Wenn 
stitched materials. For metal to me tal Notes: Thinner individual metal layers can be built-up but 
attachment, values at the left are _ the total thickness should not exceed the values above 
used. Asanexample: hardaluminum (a) Hardness Rockwell B 50 or softer 

= (b) Must be soft enough to penetrate without cracking 
(0.040 in.) can be stitched to an- c) Not recommended for stitching Half hard and full hard together 
ale . ; ] » a= 
nealed stainless steel 0.020 in. thick Data compiled by Stitching Wire Div., Acme Stee! Co., Chicago 
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Torsional Rubber Springs 


Designed and developed in Europe, 
this simple device (Neidart patent) 
Fig 
In many 


1, shows considerable promise 
instances, has replaced 
both the coiled and torsional types of 
springs. Since it consists of three 
separate elements, it can be readily 
assembled and has the advantage of 
a gradually increasing spring rate as 
shown in Fig. 2. This is particularly 

shock condi- 
is in compres- 
It has 
design flexibility; by 
the proportions as 
shown in the table (Fig. 2), the load 
lowered 


good for overload or 
tions. Since the rubber 
sion, there is no fatigue limit 
considerable 
simply altering 
values can be increased or 
this characteristic curve 
modifying the 
form to concave sur- 


In addition 
can be changed by 
inner square 
faces and thus steepen the snubbing 
Instead of a square 


geo- 


part of the curve 


or four-sided members other 


metrical shapes are possible, such as 


7 or 8 sided poly gons 


? 


a 3, 5, 6 


New Uses for Slide Fasteners 


Zippers have been designed for 
either water-tight or air-tight seals. 
lips, they 


from 


With overlapping rubber 
can effectively seal pressures 
zero up to the struc,ural strength of 
the fastener itself. These zippers can 
be applied to metal, fabric or rubber 
by either sewing or cementing, and 
be used at tempraturs up ot 180F 
For very low temperatures encount- 
ered in aircraft applications, a spe- 
The cross- 
wise strength of the brass slide fas- 
teners is 300 lb. per inch of length; 
for aluminum this value is 250 Ib. 
per inch, The initial tension of the 
rubber sealing lips makes possible a 


cial rubber is required 
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~ 
5" 
1 i 


Eniorged Section A-A 


seal for a slight vacuum of about 0.5 
psi from the chain side. To most ef- 
fectively use these slide fasteners, as 
hown in Fig. 3 there certain 
minimum curvatures and clearances 
which should not be violated 


are 


Metallic Bellows Assemblies 


Welded bellows made with a spe- 
cially shaped diaphragm have many 
unique features. By using heavier 
diaphragms near the end and lighter 
and more flexile ones at the center, 
the flexing action is more uniformly 
distributed throughout the bellows 
and each diaphragm works well 
within its elastic limit. Fig. 4 shows 
the diaphragm contour which per- 
mits not only large deflections but 
also a wide range in the number of 
diaphragms that can be used in a 
limited space. This type makes pos- 


Fig. 4 — Greater latitude in design is p 


MINIMUM CURVATURES 


sible a controlled spring rate which 
when used in a rotary seal, can exert 
a sufficient 
need for a 
addition to 


force to eliminate the 
spring. In 
offset 


be designed for 


compression 
permitting large 
conditions, it can 
driving shafts which are either offset 
or at an angle 

There trend toward 
standardizing the design of formed 
bellows. This applies to the choice 
gage of in the 
depth number of 
convolutions 


has been a 


and materials, and 
pitch, and 
Thus with a 


combination of factors 


size 
proper 
the designer 
can select satisfactory bellows. Much 


done in design to 


work has been 


avoid vibrational fatigue and for 


proper flexibility in applications sub- 
jected to corrosion, high temperature 
or large pressures 

One 


company is maintaining a 








ible with 





ided be/iows. Larger crea 


diaphragm, and thicker metal, are some of the possibilities. 


Breese Corp 
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Length of Engagement, in 


Fig. 5 — Engugement length offects the tightness of a 
split-pin fastener. (A) The hole tolerance and the hard- 
ness also affect the axial force required to insert the pin. 


P Curve is for pin in soft steel, Rockwell 8B 90. (8) Chart 





1.0 


Length of Engagement, in. 


stock of the most commonly used 
bellows. This should supply all urg- 
ent requests. The bellow sizes range 
16 to 44% in. OD; wall thick- 
ness of 0.003 to 0.010 in.: convolution 
pitch varies from 0.030 to 0.271 in.; 


from 5 


the smallest are for pressures to 700 
psi 


New Pin Fastener 


An old principle, using a split cy- 
lindrical pin has been recently re- 
leased in this country. When driven 
into a hole slightly smaller than the 
pin diameter, elastic pressure holds 
it securely in position. A shake-proof 
be in drilled 
holes and close tolerances are unnec- 
The effect of recommended 
hole sizes on the restraining strength 


attachment can made 


essary 


Fig. 6—An automotive 
accelerator bracket is as- 
sembled by means of a 
split-pin; spring tension 
of pin prevents rattling. 


20 25 


is shown in Fig. 5. Slightly greater 
effort is required to remove this pin 
as compared to that of insertion. The 
tightness of the pin is also a function 
of the material and its hardness into 
which the pin is inserted. If, in Fig. 5 
(A), the material were hardened 
steel Rockwell C 60, point X would 
be about 740 Ib 
num, it 


for brass or alumi- 
would be approxi- 
mately 500 lb. Under certain condi- 


tions, a satisfactory assembly can be 


lower, 


made with as little as one diameter of 
the pin in One 


accelerator 


engagement such 
the 
bracket in Fig 
into the center 
the frame. To 


proof assembly 


example is pedal 
6 which is pressed 
element and loose in 
insure a vibration- 
the 
length of engagement 
should be 2% times the diamete: 


recommended 
minimum 


of @ larger size pin, illustrates that the force required to 
remove the pin is higher than for insertion. 


Biastic Stop Nut Co. 


Constant Force Spring 


Made of flat spring stock which 
has been coiled by heavy prestress- 
ing, this elastic member in its relaxed 
condition forms a 
tightly-wound spiral. To extend the 
outer end of this spring through very 
large deflections, the only force re- 
quired is that which is necessary to 
straighten the material located in the 
Y zone (see Fig. 7) 


stored in the L zone and is released 


or unstressed 


This energy is 


as this strip again passes through 
the Y zone. For applications which 
require torque effort there are two 
common devices which the 
of this elastic member 
called the Negator. In Fig. 8, case A 
illustrates an expanded coil which 
tends to unwind the large 
spindle Re and wrap around the 
smaller spindle R:. In B the 
spring is reverse-bent around the 
larger spindle and produces more 
torque because of the greater inter- 


utilize 


properties 


from 


case 


nal stress caused by the reverse-bent 
condition. Using this device a plane- 
tary gear drive mechanism was used 
to retract 50 feet of tape where only 
8 feet was the maximum length using 
a conventional spring. 


Automatic Feeding and 
Sorting Mechanisms 


Automatic machinery requires au- 
tomatic methods of feeding, counting, 
and sorting. (see PropucT ENGINEER- 
ING, October 1950) That there will 
be increasing emphasis on such de- 
vices in the future there is not much 
doubt, especially as high-speed in- 
May, 1951] 
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spection devices are coupled, di- 
rectly or indirectly to the exit-end of 
machines. 





Feeders operating on the vibration 
principle are increasing in use. By 
means of electromagnetic vibration, 
small parts can be oriented and fed 
to automatic processing machines 
All kinds of materials with a variety 
of shapes can be handled without 
damage in this mechanism. One such 
device consists of a hopper with 
a convex bottom; torsional pul- 
sations gently move the parts to the 
edges and up a spiral trough. With 
this, complex shaped parts such as 
zipper clips can be arranged and fed 
automatically. In addition, washers, 
bolts, balls, and other parts can be 
handled; and arranged in a specific 
position such as heads or tails first, 
face up or face down, on one side or 
the other depending on require- 
ments. Using a taller spiral trough, 
similar feeders are available for rais- 
ing materials vertically 


Unusually Large Bearings 


Anti-friction bearings recently 
have been made as large as 120 in 
n diamete: and held within 0.002 in 
tolerance. To obtain the full load- 
earrying capacity these bearing 
raceways are hardened by means of 
a special deep flame-hardening proc- 
e.s which avoids the possibility of 
disto:..n and warpage which would 
normally occur during conventional 
hardening. Using rollers which are 
alternately positioned to roll at 90 
deg to one another, either thrust or 
radial loads or a combination of both 
are possible. Such bearings are de- 
signed for low speed applications 


Retaining Rings Simplify Fig. 8— Two simple devices using an clastic member to apply torque: (A) 
Slightly expanded coil tends to return toward the left to its natural or un- 
Assembly stressed curvature. (B) Reverse bending this coil increases the torque effort. 


Hunter Spring Co 
Today there are a large number of 


different types of rings from which 
the designer can choose. They may 





be wire, stamped, or shaped; an- 
nealed or hardened; grooved type or 
self retaining; beveled or bowed 
To eliminate axial looseness bowed 
Stondord 
rings are available in both the stand- 
ard and E types to take up clearances 
of 0.020 and 0.035 in. respectively for 
the 1 in. size. Rings with a 15 deg 
taper exert greater axial force for 
same size; however, the maximum crescent 
take up is much less: 0.005 in 


2+ 
Type E, 4 


Shoft Size in inches 


In using these rings for external 
applications, the problem of centri- 
fugal force should be considéred Fig 


< - ical lust s the axi- 
9 graphically illustrates the maxi enttetnenmenrs 


rt i . i 
these rings can tolerate without ° 10900 20,000 
leosening in their grooves. Curve Approximate Operoting Speed Limit 


shows the benefit of smaller sizes 





mum permissible operating speed 
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aged hydraulic power system with reservoir, 
ives, piping, motors and pumps assembled as a 
. Note the panel mounting of valves and of 


and outlet connections. 


Vickers Incorporaied 


Hydraulics and- Pneumatics: PROGRESS EVALUATION 


In evaluating trends in hydraulics, 


three basic categories of hydraulic 


should be considered 
these relate to the 
hydraulic field and the 


the aircraft hy- 


equipment 
The first 
industrial 
third 
draulics field 

In the industrial hydraulics field 
the first 


two of 


is ot course 


significant classification is 


machine tool hydraulics which actu- 
ally designate the kind of equ’pment 
that is applied to all types of proc- 
essing machinery either directly re- 
tool or 
comparable equip- 
field the 


maintenance 


lating to an actual machine 
forms of 
this 


emphasis is on 


other 
ment. In particular 
con- 
siderations. First proposed by Gen- 
Motors 
companies, a set ot 
called the Joint 
mittee Hydraulic 


eral and other automotive 
criteria 
Industries Com- 
Standards for In- 
dustrial Equipment have been estab- 
which define the 


necessity for accessibility of 


design 


broadly 
first 
hydraulic components on machinery 
for adjustment 
purposes, and second, the appropri- 


lished 


and maintenance 


ate design of the hydraulic equip- 


ment to permit its ready disassembly 


192 


and overhaul in the event of mal- 
function. In the past it has been cus- 
tomary to bury hydraulic equipment 
in inconspicuous places in or on Ma- 
design the 
ment that it 
stalled in the 


between 


chine tools and equip- 


such was rigidly in- 
connecting piping 


pumps, valves and other 
mechanisms. Now the emphasis is on 
mounted valves 


the use of panel 


(see illustrations) so arranged that 
it is nol necessary to break any con- 
necting lines to remove and replace 
a defective valve. The design of hy- 
draulic reservoirs has also under- 
gone complete revamping in the di- 
rection of providing adequate pro- 
rapid draining 


and refilling. Compliance with these 


visions for cleaning 


requirements is forcing extensive 
redesigns on all the major hydraulic 
manufacturers 

A standardization program is now 
being developed to reduce the al- 
most infinite number of valves now 
This will reduce the 
manufacturing costs of the 
and will also relieve the confusion 
in the mind of the who 


must choose the valve he wants. An- 


available 
valves 


engineer 


working 
} 


Narac 


ther goal the industry is 


for is to achieve comparabl »< 
teristics between valves with differ- 
ent types of controls. For example 
valve might 
flow 
tics, while a solenoid operating 

of the 
entirely different ratings. It is hoped 
that in the future all 
ize will 


a manual operating 


have certain capacity charac- 


same size might have 
valves of the 
have the same per- 
formance characteristics, whether 
mechanically, manually, 


hy- 


ope rated 
electrically, pneumatically o1 
draulically 

There is of course a growing tend- 
ancy toward the greater use of hy- 
combined with elec- 


draulic power 


trical signal and contro] systems 
This 
for delivering and controlling power 
This noticeable 
trend of the past few years has re- 


‘all- 


combination is ideally suited 


to a remote location 


verted the earlier trend toward 
hydraulic” systems 

Other than for this emphasis on 
improved maintenance, machine tool 
hydraulic 
largely as in the past There is some 


design is continuing 


tendency toward the use of slightly 
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No new post war lubricating oils or greases 
hove come into prominence. Better refining 
processes and new odditives have edged 
quality up all along the line. This trend will 
continue as additives ore perfected and 
new designs require better characteristics 

The big majority of mineral base lubri 
cants are additive types. Premium grade 
automotive and diesel lubricants now run 
3 to 6 percent additive, and the future 
should push this all the way up to 20 per 
cent. The 1951 automobile manuals cover 
usage of ‘super 
present commercial 


oils, one grade above the 
premiums 

Additives are settling into four types 

1—Detergents and Oxidation Inhibitors 
These are required for long-life lubricants, 
smail bearing clearances, and high tem 
perature applications 

2—Corrosion Inhibitors. Silver and spe 
cial metal bearings are corroded by the 
sulphur content of normal oils and com 
bustion gos contamination 

3—lubricity Improvers. The coefficient 
of friction is lowered 

4—Viscosity Index Improvers. Lubricant 
does not thin or thicken with temperature 


changes os much as o pure petroleum prod 





_. 


LUBRICATING OILS AND GREASES 


uct. Oils so treated tend to break down 
somewhat easily at high pressures, but o 
variety of synthetic stobilizers are avail 
able to correct this fauit 


ALL-PURPOSE LUBRICANTS 

Most oil companies and consumers feel 
that all-purpose lubricants are being used 
obout as much now as their price worrants 
The trend in the future may be to these 

do everything” oils ond greases, but 
rather slowly. 

Military equipment is one application of 
oll-purpose greases. Lithium greases (all 
temperature greases) are a definite saving 
in the added simplicity of servicing just 
about everything on an airplane from the 
some con. An airpiane thot goes from tropic 
seo level to —65 F altitude needs an all 
temperature grease 

A tank that may go to Alaska or Africa 
after being lubricated at assembly line 
also needs universal, lithium grease. Re 
lubricating a tank tokes 300 man hours 


SYNTHETIC LUBRICANTS 
Military need for greater operating tem 
perature range than is possible with any 


petroleum base lubriconts hos pushed de 
velopment of entirely synthetic compounds 
The first applicctions will probably be in 
truck and tonk crankcase oils for Artic 
operation. Aircraft crankcase oils are also 
@ possibility 

The cost of synthetics is high and will 
most probably always be somewhat above 
that of mineral base lubricants which start 
from a naturel raw material base. The gop 
will be closed as synthetic oils and greases 
ore produced in greater quantities and 
performance requirements push additive 
content of petroleum products up, however 
UNUSUAL LUBRICATION 

Research is being done on the flow prop 
erties of greases for central lubricating 
systems. Good progress is being mode 

Oil-mist lubrication is good, if confined 
to high speed beorings. Practically speak 
ing, use of aon oil-mist results in lubrication 
about half way between liauid oi! and the 
Kingsbury air bearing used in guided mis 
siles 

The use of graphite greases is increas 
ing as high load bearing materials ore 
developed. Solid lubricants (molybdenum 
disulphide) are one step further along the 
line and are now under serious develop 


ment 








higher hydraulic pressures but this 
trend at this 
time. A maximum pressure of 1,500 


is not a significant 
psi and an operating speed of 3,600 


seem to be well established, al- 
though higher working pressures are 
used on some special single-purpose 
machine tools 

Hizher 
serve plant 
shipment of equipment and allow 


pressures of course con- 


space, permit easie! 


greater flexibility in position of 
components because of reduced size 
Although higher circuits 


create many problems (a slight leak 


pressure 


at 5,000 ps, may mean serivus prob- 


lems) increased usage may bring 
overall cost (initial upkeep) of 
5,000 psi below that for 


pressure systems within the 


systems 
lower 
next decade. 

Smaller pumps, actuators, valves 
and ‘ines can be used with higher 
pressure. Small pipe (1 in. and be- 
lines due 
wall 


low) is safer than large 
to commercial practice on 
thicknesses. Small tubing is also eas- 
ier to attach to fittings. 

Currently “O” ring seals are 
standard at 1,000-3,000 psi while “V” 
rings are used on 5,000 psi industrial 
systems. Research on even higher 
pressures up to 20,000 psi indicates 
that brazed manifolds and “O” ring- 
flange unions will be adequate for 
fittings. Welded joints are good on 
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performance, but usually expensive 
and difficult to fabricate, on the job 

Another important trend is the 
growing realization that most hy- 
draulic circuits are intermittent in 
operation and that a study of the 
duty cycle preliminary to design re- 
sults in important savings in the 
size and capacity of pumps and fit- 
tings. Accumulators are one solu- 
tion used. Pressure compensated, 
variable-volume, self-unloading 
pumps are the other important 
means used to allow the pump to 
operate only when necessary in the 
cycle. 

There is also an increasing call for 
package power units with the ad- 
vantage that the control panel is 
mounted directly on the fluid reser- 
voir along with the pump and drive 
motor. Sometimes the entire package 
is inclosed in a metal cabinet and 
the unit installed wherever most de- 
sirable for accessibility and neat ap- 
pearance. With this design the whole 
hydraulic unit can be picked up and 
moved without disturbing the ma- 
chine tool. 


Hydraulics for Mobile Equipment 


The second category of industrial 
hydraulics is generally defined as 
the mobile equipment field—tractors, 
material handling equipment, road 


graders and farm machinery. There 
has been a steady increase in the 
pressure requirements of the mobile 
equipment field because of the ob- 
vious desirability of obtaining more 
power in a smaller package on units 
which are in themselves critical in 
overall weight and size. Here again, 
however, the trend to higher 
sures is moving slowly and largely 
is being paced by the obtainability of 
improved hoses and fittings. On ro- 
tating equipment, such as hydraulic 
pumps and motors, higher operat- 
ing speeds are being used in the in- 
terest of decreasing size, weight and 
cost, ard this trend will undoubtedly 
continue. 

Construction machinery uses hy- 
draulics for operations such as 
adjusting scraper blades, which hy- 
draulic cylinders can do with great 
accuracy. Power steering, while not 
new, is increasing in popularity for 
heavy road machinery, construction 
equipment and automobiles, trucks 
and buses as well. Pumps and hy- 
draulic units in these applications 
are rapidly growing larger, having 
increased from a few gallons per 
minute capacity to a delivery rating 
of hundreds of gallons per minute 
The optimum pressures at this time 
seem to have settled in the neigh- 
borhood of 1,500 psi and fluid motor 
operating speeds of 3,600 rpm are in 


pres- 
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HYDRAULICS AND PNEUMATICS 


the blueprint stage. It is doubtful 
whether these figures will be in- 
creased 


In mobile equipment a direct drive 
from engine to pump is favored, 
thereby making pulleys and gear 
boxes unnecessary 


Aircraft Hydraulics 


In the field of aircraft hydraulics 
there are several significant new 
trends in design taking place. Of 
these perhaps the most important is 
the present development of non- 
inflammable fluids which will pro- 


Earthmoving machines rely on hydraulic power for actuation 


The road scraper nade by Euclid Road Machinery Company uses hydraulic 
power for controlling the scraper blade and apron. This particulier unit has 
an engine in the tractor and a separate engine that is coupled to the rear 
wheels through a torque converter. Kydraulic boosters are used for steering. 


This MRS tractor utilizes a hydraulic cylinder to transfer the weight of the 
lead from the front wheels of the scraper to the rear wheels of the tractor 
when additional traction is required. Thus, weight distribution is unde: con- 


trol of the operator. 


vide both adequate hydraulic fluid 
characteristics and a sufficient de- 
gree of non-inflammabiiity to obviate 
the danger of fire in the airplane in 
the event of system leaks or mal- 
functions. Definite progress is being 
made in this direction and some 
types of both military and civilian 
airplanes are today successfully fly- 
ing with non-inflammable fluids in- 
stalled (see Hydraulic Fluids) 

The next significant trend in the 
aircraft hydraulic field is the use of 
higher operating oil temperatures. 
High speed aircraft appreciably 
raise the temperature of the air 
coming in contact with the airplane 
so that oil cooling to normal operat- 
ing temperature is almost 
sible to achieve. As a result there is 
a definite trend toward the use of 
extremely high oil temperatures in 
the range of 300 F or higher. Need- 
less to say these high oil tempera- 


impos- 


tures represent a severe problem to 
the hydraulic manufacturer 
great deal of development is under 
way to aid in the solution of these 
problems. 

The third trend in aircraft hy- 
draulics is the general increase in 


and a 


the permissible operating speeds on 
rotating components of hydraulic 
equipment. The Hydraulic Division 
of Sundstrand Machine Tool Co., for 
example, has a high horsepower hy- 
draulic transmission running at 
speeds as high as 9,000 rpm as does 
Vickers, Inc., and other hydraulic 
manufacturers are designing 
and supplying equipment to the in- 
dustry for comparable speeds. This 
contrasts with the 1,200 to 3,000 rpm 
maximum speeds that existed a few 
years ago. 

Some engineers in the industry 
consider higher pressures a possibil- 
ity in aircraft hydraulics. There has 
been consideration given to 5,000 psi 


also 








systems for aircraft and it may be 
that these higher pressures are in 
the future for tomorrow's airplanes. 
However, there does not seem to be 
any serious move at the present time 
above the present generally accepted 
3,000 psi operating pressure, and 
there probably will not be any seri- 
ous activity in this direction for two 
or three more years. 

Because higher pressure means 
greater wall thickness and greater 
weight it is not expected that there 
will be any appreciable further in- 
crease beyond 5,000 psi for aircraft. 
Also, higher pressures require closer 
tolerances and hence higher costs. 
This last limitation is not a factor in 
military aircraft. Finally, there is 
the limitation caused by the com- 
pressibility of the fluids. This usu- 
ally can be ignored at lower pres- 
sures but above 3,000 psi the effects 
are more than noticeable. 

Other problems with reference to 
the design of hydraulic units are re- 
lated to problems created by the in- 
creased bearing loads and the need 
for more effective sealing devices 


Pneumatic Systems 


Pneumatic systems for actuation 
of auxiliary devices on production 
machinery—especially fixtures—have 
increased rapidly these past few 
years. High vacuum equipment, both 
for processing and basic research is 
progressing at a pace that has re- 
sulted in new departments being 
established in several of the larger 
manufacturing companies to handle 
design of equipment. Centralized air 
systems also have been installed for 
machine actuation when the fire 
hazard has made use of hydraulic 
fluids undesirable. In addition to 


these applications, air devices prob- 
ably will be used in increasing num- 





On many and most aircraft 
non-inflammable hydraulic 
fluids are desirable. Completely synthetic 
fluids and with 
water are the two approaches being tried 
Soluble oils will be used, mixed in 

) proportions down to | port of oil to 100 
ports of water, with preservative addi 


industrial 
applications, 


soluble oils that mix 


tives to stabilize oi! and prevent rust. They 
ore limited to the boiling point of water 
They con be token down to —65 F, al 


though filvids for low temperctures ore 
expensive. One advantage is that soluble 
oil fluids do not appreciably affect pres 
ent synthetic rubber seals 

Soluble oi! fluids will probably cover 
most fire-prevention applications in in- 


dustrial equipment and commercial oir 
croft in the next few years. Even at rather 
high temperatures, where water evapo- 





bers in mobile and transportation 
equipment, both because of in- 
creased safety and decreased weight. 

Pneumatic systems for aircraft are 
currently receiving considerable at- 
tention. Pneumatic actuation was 
used by the British (on the Spitfire) 
before being taken up in the last 
few years by American designers. 
Temperature extremes are not as 
critical as with hydraulic systems. 
Pneumatic systems are cleaner and 
somewhat easier to service than hy- 
draulic. Absence of return lines cuts 
weight. There is no fire hazard. 
Trial applications in America are on 
big planes, but as the system proves 
itself, small plane installations will 
be made. 

Unanimous opinion is that pneu- 
matics are well suited to brake sys- 
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HYDRAULIC FLUIDS 


rotes, it is a cheap process to add make 
vp woter. 


Silicone oils and chlorinated fivids ore 
popular candidates in the search for syn 
thetic hydraulic fluids to cover the wide 
temperature range (—100 to +400 F) 
desired for military aircraft. A big prob- 
lem is that they ore natural solvents for 
synthetic rubber and new seal compounds 
must be found. None has been really per 
fected for the really wide temperature 
fluids to dote 
security has put some good developments 
in the shadows here, however 


range Perhaps military 


In any case, there is o desire on the 
pert of 
inflammable fivid on 


most engineers to hove non 
just about every ; 
hydraulic application, and the future will 


see them developed 


a ~ - 4 


tems. Better control is achieved and 
the fire hazard with hot brakes is 
not present. Pneumatic brakes will 
be applied first to large planes where 
air and hydraulic systems can be 
used jointly. 


There is no such general agree- 
ment as to pneumatic flight control 
boosters. Experimental systems are 
spongy and still have design bugs 
Much development is still needed. 


Compressors are the heart of 
pneumatic systems. Compressors for 
1,500 psi are now available and sev- 
eral 3,000 psi designs will be un- 
veiled in the near future. These will 
overcome former objections of being 
weak and bulky. Multi-stage (usu- 
ally 3 stage) piston designs, taking 
air from jet engine compressors, are 
standard. 


Air bottles, close to operating 
units, are being used for emergency 
operation in the event of main hy- 
draulic, pneumatic or electric actu- 
ating system failure. Standard bottle 
pressures, furnished commercially, 
of 3,000 psi present a problem with 
recent 3,000 psi main hydraulic and 
pneumatic systems. The pressure 
drops as the bottle evacuates and 
there may not be enough force to 
operate the unit all the way. Lower 
temperatures encountered at high 
altitudes also causes pressure de- 
crease. On recently developed de- 
signs this pressure drop is being 
made up by auxiliary engine- 
mounted compressors operating only 
for emergency systems. 
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We Mobilize for Freedom 





SECOND OF A SPECIAL SERIES 


We Must Pay As We to 


We must do our utmost to pay as we go for our 
present defense program. 


On that proposition those who speak with au- 
thority are remarkably well agreed. This editorial 
— the second in a series on our mobilization for 
freedom — sets forth in simple terms why there is 
this agreement. 


Next year — the fiscal year beginning next July 1 
— the federal government's budget calls for the ex- 
penditure of $10 billion more than is scheduled 
to be collected in taxes. The deficit is due to the 
increase in defense expenditures. 


A part of this deficit can be eliminated by cutting 
non-essential expenditures and increasing efficiency 
in the defense program. There is wide agreement on 
this. It is the duty of the President and Congress to 
see that it is saved. 


How the remaining deficit anticipated in the 
federal budget—$5 billion to $10 billion—is handled 
is crucial. The government can meet it by raising 
taxes—by paying as we go. Or it can borrow, issuing 
more government bonds. 


Borrow Again? 


We relied heavily on borrowing in both World 
War I and World War II. In World War I only 
about one-third of the expenditures of the federal 
government were met by taxation. In World War 
II about 45 percent were met in this way. The rest 
we borrowed. Some people ask, why can’t we rely 
heavily on borrowing again? Why is it crucially 
important to avoid adding $5 billion to $10 billion 
to a federal debt that is already $257 billion? 


Part of the answer is found in the contrast be- 


tween this defense program and our all-out effort 
of World War II. Another part—and one that is all- 
important in combatting inflation—results from the 
rapid decline in the purchasing power of the Amer- 
ican dollar in recent years. 


We went “all out” in World War II. We put al- 
most half of everything we produced into our mili- 
tary effort. Taxes high enough to pay the financial 
costs as incurred would have meant huge tax in- 
creases. It was feared that such increases would kill 
financial incentives to get “all out” production. 
Since we expected the war to be short, borrowing 
seemed a safe expedient. Price control and ration- 
ing, with wartime patriotism to give them effective 
support, were relied upon to keep in check the in- 
flationary pressure created by borrowing rather 
than taxing. 


Our present defense program is scheduled to 
take a much smaller share of our production, but 
to take it over a much longer period. At its peak, 
the program as now planned will take only about 
20 percent of our total national production. But, 
to use General Bradley’s phrase, “the conditions 
under which we labor may persist for ten, fifteen 
and twenty years.” 


What About Controls? 


For a period of any such duration it would be 
foolhardy to expect that the sort of controls we had 
for the few years of World War II could hold in 
check the inflationary pressure created by not pay- 
ing as we go. It would be as foolhardy as it would 
be for a family to plan on borrowing to pay the 
expenses of a member discovered to be afflicted by 
a chronic ailment which might last a long lifetime. 











Obviously, the only safe thing to do in such a case 
would be to adjust the family budget so that the 
expenses of the illness would be paid currently. 


Our heavy reliance on borrowing in World War 
ll had consequences which block a successful re- 
peat performance. 


If the borrowing had been done by persuading 
individuals to transfer their savings into govern- 
ment bonds, relatively little inflationary pressure 
would have been created. What the government 
would have spent with the proceeds of such bond 
sales would have been subtracted from the money 
individual consumers could spend. 


But most of the borrowing was done from banks. 
That course expanded the amount of money avail- 
able to the government without any offsetting sub- 
traction of money from the hands of individuals. 
Thus, when direct price controls were removed 
after the war, this bottled-up purchasing power 
contributed to a price inflation which has cut pur- 
chasing power of the American dollar about in half 
— and decidedly changed the attitudes of the Amer- 
ican people toward that dollar. 


During World War II, Americans in general be- 
lieved that: 

The war would not last long. 
The dollar would hold its value, and even gain 
value-after the war. 
Many wonderful new products would be avail- 
able in the postwar period. 

Today the American people have: 
Seen the value of their dollars melt away fast. 
Been assured that, at best, we may have a 10- 
15-20-year pull ahead. 
Been warned not to expect a postwar paradise 
anytime soon. 


One result of these changed attitudes is a notable 
lack of enthusiasm for government bonds on the 
part of individual investors. This is indicated by the 
fact that since Korea redemptions of E bonds have 
exceeded sales by about $600 million. Another 
result is a continuing rush to convert dollars into 
physical goods and equipment or claims on them. 
This trend weighs against financing the prospective 
federal defici' by borrowing from individuals. 


Borrowing from banks to meet the deficit would 
again add fuel to inflation. 


The prospective deficit is due to federal expen- 


ditures for military goods. Even if they are not 
blown up or shipped abroad, these goods will not 
be available to civilians. But the money paid to 
those who produce miliiary goods will still be avail- 
able to bid up the prices of civilian goods. Thus, 
at a time when people show relatively little disposi- 
tion to save dollars, a menacing inflationary pres- 
sure — an inflationary gap, the economists call it — 
will be created. 


If our fight against inflation is to be successful 
this gap must be closed by taxes. We need to do 
other things, too, for inflation has many different 
causes. Credit expansion must be effectively con- 
trolled. Production of civilian goods must be in- 
creased as much as possible by eliminating waste 
and inefficiency. But a pay-as-we-go tax program 
is basic to a successful attack on inflation. And in- 
flation — unless it is checked — could wreck our 
defense effort. 


We cannot pay as we go merely by soaking 
harder the corporations and those in the upper in- 
come brackets. 


As the President’s Council of Economic Advisers 
has reported, “by far the largest part of the addi- 
tional revenue must come from the middle and 
lower tax brackets. These are the brackets in which 
the great bulk of the income is located.” 


Taxes Can Attack Inflation 


By spreading tax increases broadly, taking small 
amounts from many people, inflationary pressure 
would be effectively reduced. It is the expenditures 
of the great mass of people, rather than the small 
numbers in the upper income tax brackets, that 
create most of the pressure. Moreover, it is possible 
to increase taxes broadly without killing the eco- 
nomic incentives to produce. Maintaining these 
incentives is essential to the success of the defense 
effort. 


Our elected representatives cannot be expected 
to be enthusiastic about a pay-as-we-go tax pro- 
gram. It involves increasing the taxes of the great 
body of their constituents, an operation completely 
lacking in political glamour. However, such a pro- 
gram also involves the integrity of the American 
dollar. And that is absolutely essential to the suc- 
cess of the defense program. We shall be very fool- 
ish if we do not let our leaders know that we want 
them to do everything possible to pay as we go. 


Mcbraw-Hill Pablishing Company, Inc. 
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ee 


Atomic Standards of Length 


Now Available to Industry 


F. MEGGERS POSITIONS 
THE EYEPIECE of the optical train prior 
to observation of the circular interference 
fringes of green light from the electrode- 
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less Hg 198 lamp (left 


made within one part of 100 million. 


foreground). 
Length measurements based on this in- 
terference pattern (background) can be 


WASHINGTON Spectroscopic 
lamps containing a single pure iso 
tope of mercury enable any research 
organization that has the 
auxiliary optical equipment to have 
for the first time an ultimate primary 
standard of length in its own labora- 
tories. These lamps are available to 
science and industry from the Na 
tional Bureau of Standards. All re 
— and applications should be ad 
dressed to the Coordinator of Atomik 
Energy Commission Projects at th 
National Bureau of Standards, Wash 
ington 25, D. ¢ 

This NBS-Meggers Mercury 198 
lamp contains about one milligram of 
mercury of atomic weight 198, which 
is obtained by the transmutation of 
gold in a nuclear chain-reacting pile 


necessary 


The mercury is sealed in a small glass 
tube and caused to glow brightly by 
the application of high frequency 
radio waves. These light waves have 
sharply defined wave lengths that can 
be used for length measurements of 
These 

characteristic of 


great 
waves are 


precision particular 
mercury 
and remain unaltered with time 

standard of 


The new length is 


based upon the wavelength of the 
green light emitted by the lamp and 
is about 21 millionths of an inch 
Reproducibility is greater than one 
part in a billion. Length measure 
ments can be made readily within one 
part in 100 million. The technique 
used in Suc h measurements consists of 
determining the number 
lengths of light between two precisely 
flat plates 

Although the world’s official pri 
mary standard of length is still the 
distance between two lines on a metal 
bar, practically all precise measure 
ments of length in the 20th century 
have been made with light 
The wavelength of the red light from 
cadmium has been used as a standard 


of wave 


waves 


wavelength up to now, but since the 
wavelengths of mercury are more 
sharply defined, the wavelength of 
Mercury 198 may be made the new 
standard 

Other advantages of mercury are 
that the atoms are heavier and hence 
disturb the wavelength less; and the 
light can be obtained without heating 
the mercury to a high temperature 
When all advantages are considered, 
Hg. 198 provides a standard at 300 
percent greater accuracy 


THE NBS—MEGGERS MERCURY 198 
LAMPS, excited by the application of 
high frequency radio waves, appears to 
have infinite life. This lamp, shown here 
in a life test at the NBS, has been under 
continuous excitation for over 10,000 
hours with no significant deterioration 
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Improved Firecontrol Unit Developed by Bell Labs 


NEW YORK—An anti-aircraft fire 
control system that is far more effec- 
tive and more flexible than World 
War II models has been developed by 
The Bell Telephone Laboratories for 
the Army and is now in production 
at the Western Electric Company 
With the earlier model, a hostile 
plane was found and tracked by ra 
dar. Continuous information concern- 
ing the plane's location was fed into 
a computer which was the heart of 
the system. At the same time, wind 
velocity, muzzle velocity, temperature 
and similar factors were also given to 
the computer. This machine then au 
tomatically calculated where a shell 
should explode to destroy the plane 


and aimed the guns to do just that. 

The new system, adaptable to fir 
ing either 90 mm or 120 mm anti- 
aircraft batteries, operates on the same 
general principle but assembles and 
processes more information faster and 
more accurately. New circuits and cir- 
cuit elements have been introduced 
to account for recent advances in 
plane and projectile performance 

A light-weight trailer assembles the 
maze of complex electronic equipment 
into a compact and portable unit that 
can be towed cross-country along with 
the gun battery or can be transported 
by plane. It also is floatable, so that 
it can even be towed across rivers and 


lakes. 





Vacuum Bottle Holds 
Liquid Helium 100 Days 

A VACUUM BOTTLE that can hold the 
world’s coldest liquid 15 times longer 
than the best container previously 
available has been developed at the 
Westinghouse Research Laboratories 
Constructed of copper, the new 
vacuum bottle will hold four gallons 
of liquid helium, used by scientists in 
studies of I 


materials at sub-zero tem 


peratures, at a only 
eight degrees above 
100 days 

Dr. Aaron Wexler 
new device at a Symposium on Low 
Temperature Physics held at the U.S 
Bureau of Standards, Washington 


temperatul ot 


zero for 


announced the 


198 


D. C. He collaborated in its design 
and construction with Howard §S 
Jacket of the Hofman Laboratories, 
Inc., Newark, N. J 

The new vacuum bottle consists of 
two highly polished copper spheres, 
one inside the other, about a foot in 
diameter. Most of the air is evacuated 
from the area between the two 
spheres. The bottle is immersed in a 
tank of liquid nitrogen at a tempera 
ture of 300 F to minimize heat 
losses 

Heart of the con 
tained in the long narrow neck tube 
through which the liquid helium is 
poured. Since practically all of the 
heat transmitted into the 
the bottle is conducted down the sur 


new device 1S 


interior of 


face of the neck tube, the tube 
made only slightly more than a half 
i in diameter, its length 
creased, and thin-walled metal 
used. Through such design, the heat 
was reduced by 90 percent 


was 
ncn was in 


was 


inflow 

What happens is that the super 
cold helium vapors coming from the 
container serve to refrigerate the neck 
This essentially neu 
heat and thereby 


tube tralizes the 
transmitted outside 
narrows the temperature gap between 


be and the helium. By impr 


the tu 
Westinghouse scientist 


more efficient containers can 


Powerful Jet Engine 
Revealed 


THI POWERFUL 
GINE in the world 
ompleted ground tests that qualify 
for quantity production according 
to Navy and Westinghouse Electric 
Corporation spokesmen. The new jet, 
the J40, uses less fuel per pound of 
thrust than its predecessor, the J34 
Designed by Westinghouse engineers 
under the guidance of the Navy 
Bureau of Aeronautics. It packs more 
potential speed into less space than 
any previous rotating engine ever built, 
according to Westinghouse officials. 

The thrust developed, equivalent to 
14,000 horsepower at modern flight 
speeds, is for a bare engine, without 
thrust augmentation. The addition of 
an afterburner to reheat the exhaust 
gases, after they leave the turbine and 
before they emerge as a jet stream from 
the rear, together with other dev elop- 
ments now in progress, is expected 
to almost double this figure 

The J40 is one of the most efficient 
basic Operational turbojets, as well as 
the most powerful, yet to be made 
available to the armed forces. A group 
of high-performance military aircraft 
now in the are production stage, 
has been designed especially to take 
advantage of the performance capabili 
ties of the new engine. 

Operation is claimed to be simpler 
for the pilot than driving his car. The 
engine’s electronic control system is 
completely integrated and automatic, 
from standstill to top altitude and 
speed. From starting to full power, 
and under any conditions of flight or 
altitude, operation of the engine is 
accomplished with a single cockpit 
control, equivalent to a throttle. All 
conditions are, im 


MOST TURBOJET EN 


has successfully 


engine turn, auto 
matically tied to this control 
The J40 is of the axial-flow design 


But unlike its predecessors, which take 
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in alt through 1 iar 
air intake of the J40 is divided into 
two elliptical openings, arranged like 
the letter Y. To maintain a minimum 
diameter for the engine as 
major engine and aircraft 
are mounted between the arms of the 
Y, while 
cut along the sides of the barre 
the engine to conserve space 

Like all Westinghouse jets, the J40 
annular ustion chamber 
for a smaller combustor diameter than 


orifice, the 


a whole, 
accessories 


minor accessories are 


uses an com 
is possible with a number of separate 
can-type combustors arrang im a 
circle around the shaft. It involves a 
single flame, which is easier 
under difhcult 
tiple fires used in can-type combustors 

Due to the 


various parts when it 1s 


to control 
conditions ih 

heat expansion of it 
converung al 
] a full 
in length. This requires engine 


into power the 140 grows inch 
mounts 


in which this growth taken into 


account 
It has been under development only 
since June, 1947, 


tract was signed 


when the Navy con 


Electronic Machine 
Counts Paper Money 


THE 
electronic 


DEVELOPMENT OF an automal 
machine by the National 
Bureau of Standards for counting old 
paper has been announced 
Sponsored by the Department of the 
Treasury, which will soon begin to 
NBS Electronic Currency 
Counters, the machines were designed 
und developed by H. M Joseph and 
Carroll Stansbury of the National 
Bureau of Standards 
The NBS Electronic Currency 
counter counts 30,000 bills per hour 
Money returned to the Treasury is 
in the form of stacks of 100 notes, 
in half lengthwise The NBS 
Electronic Currency Counter counts the 


money 


use the 


half-notes in these packets and auto 
matically rejects those with more or less 
than 100. Packets of stapled half 
notes are placed on an inclined trough 
When the counter is turned on, a 
metal finger pulls the bottom packet 
into the machine. The stapled end is 
grasped by metal jaws and the packet 


is wrapped t round a sj 
spreading the outer edges of the notes 


The 


rotat th d th 


against a curved 
spindle then 
notes while a 
notes from tl 

The counting is achieved by 


using 
an electronic sensing device consisting 
of a beam of light and a photoelectri 
As the 
terrupting the beam of light, the photo 


ic tt ounts them by 


system notes are unfurled in 


elect sensing 


the interruy beam. Im 
into 
which 
The 
tuate 
100 
automatically 


tions of the 
trom the electric eye go 


arithmetic 


pulses 
t 


an electronk unit 
tallies the individual impulses 


sum of these imp lses is used to a 

int 1s 
nechanism 
} an acceptance 
less than 
ally ejected 
into a rej bin so that the 


an be checked 


ount is more or 
100, the pa ket is automati 

t I rejects 
filling th 
trough with packets to be counted and 
removing those already counted, th 
machine operates unattended. In case 


of failures, it shuts itself off 





Test Racks Developed to Quiet Jet Plane Noise 


SAN FRANCISCO 
companies 
with 


Iwo aircraft 


have recently come up 


new devices to cut down noise 
from jet engine testing 

Northrop has announced develop 
ment of a 95 ft long muffler for its 
Scorpion F-89. The muffler is con 
sound-absorbent volcani 
ash building blocks supported by a 
steel framework. Secret to 
Say Company enginecrs 
dynamically-designed 


ducts, which 


structed of 


its SUCCESS, 
is use Of aero 
free air inlet 
supply tremendous 
quantities of air for cooling, velocity 
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and 


four times the 


reduction 


More 


sound § Ippression 
than amount of 
through th 


by the je 


pe 


Lif by weight is p lled 
muffler than is emitted 


Zines 

Lockheed Aircraft Corp.’s device 
augments jet exhaust-muffling Maxim 
silencers already in use. The acousti 
shield controls sources other 
than exhaust by curbing the engine 
compressor’s high pitched whine, the 
whistle of air streaming into power 
plant intake ducts and the thunder 
from vibrations of the fuselage, which 


noise 


sounds 


he 


1 
like a boom 


Lockheed 


fiberglass sou 
Planes to | 
backward 

‘hen in position, the plane's 
When in posit pl 
fits into the Maxin 
tube extending back from the tail and 
vertical Besides 
absorbing noise, the init 


between th 
silencers, a 


curving to a vent 


new traps 
diverts them upward 
through a longitudinal rudder slot 


sound waves and 











(Left) Lightweight cabs with clear plastic sides and tops ride on track of moving rubber conveyor belts. Doors open and close 
automatically when alongside and leaving loading and unloading platforms. Cars, seating 10 passengers, pass platforms in continu- 


ous stream eliminating present “batch loading” and rush hour congestion. 


(Right) Entrance view to loading platform of the new 


conveyor belt subway system. Passengers walk onto moving platform belt and step into small cars (with astradome tops and doors 
removed to show detail) which parallel the platform in a continuous stream. 


Conveyor Belt Subway Proposed by Goodyear 


PLANS FOR a radically new passen 
ger subway system, utilizing the con 
tinuous loading principle of the 
conveyor belt, have been submitted to 
the Board of Transportation of New 
York City to replace the present 
shuttle under 42nd Street between 
Times Square and Grand Central 
Station. Engineered by the Goodyear 
Tire & Rubber Company of Akron, 
Ohio and the Stephens-AdamSon 
Manufacturing Company of Aurora, 
Illinois, this design is the result of 
more than three years of study 

The loading platform, upon which 
passengers walk directly at either end 
of the shuttle, is a moving belt six 
feet wide. Alongside this platform 
end of the shuttle, is a moving belt 
six feet wide. Alongside this plat 
form and moving at the same speed 
is a continuous stream of lightweight 
passenger cars with transparent plas 
tic sides and top, and automatically 


controlled doors 
each seating 10 passengers pass the 
loading platform every minute. Ca 
pacity may be increased by 
larger cars or increasing the rate of 
flow along the loading platform 

Once past the loading platform, the 
ars move over banks of pneumatic 
tire wheels which accelerate them and 
carry them onto a high speed con- 
veyor belt. The cars are slowed down 
at the other end of the conveyor by 
similar banks of wheels and passed to 
another belt moving at the same speed 
as the unloading platform. Passen- 
gers step from the cars to the unload- 
ing platform which is identical to the 
loading platform in construction, and 
walk off at the far end 

The moving platforms operate at 
half the average pedestrian pace or 14 
miles per hours, Between loading 
stations, the cars are speeded up to 
15 mph by the banks of wheels and 


Twenty-five cars 


using 


the main conveyor belts. At either 
the cars are turned on rollers by 
a large wheel and returned in the op 
posite direction on the endless sock 

Among the advantages claimed for 
the belt conveyor subway system are 
its continuous operation feature elim 
inating present batch loading methods 
and relieving rush hour platform con 
gesting; reasonable cost of installa 
tion and low cost of maintenance and 
operation. 

The continuous shuttle system has 
a peak load capacity of 32,000 passen 
gers per hour in each direction. Pas- 
sengers will be delivered from load 
ing to unloading platform in two 
minutes, compared with the present 
shuttle rush hour time of three min 
utes. Operating costs of the new 
system are estimated to be less than 
one-half of the present operating cost 
of the shuttle at peak load. The pro 
posal is certainly an interesting one 


end, 





Reynolds to Manage 
Experimental Air Force 
Forging Plant 


ADRIAN, MICH.—Reynolds Metals 
Company has taken over the manage- 
ment of the U. S. Air Force Manufac- 
turing Method Pilot Plan at Adrian, 
Mich. The $20,000,000 government- 
owned and industry operated facility 
will be used for indesien forging 
and extrusion techniques and the 
proving of theoretical designs. No 
actual production will take place in 
the plant under the contract with Rey 
nolds, except in the case of an emer- 
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gency. The plant is to be operated by 
Reynolds without fee or profit. 

The facility is available to any in- 
dustry or government agency wishing 
to do development work on processes 
of either military or commercial in- 
terest. A number of large manufac- 
turing firms in the country have been 
taking their problems and testing 
them in the Adrian plant by renting 
the facilities of the a we for the time 
consumed in their experiments. For 
instance, Curtiss-Wright has been ex- 
perimenting with the production of 
a hollow steel propeller by the extru- 
sion method. Watervliet Arsenal is 
trying steel gun barrel extrusion 


In discussing why the Air Force 
is interested in the Manufacturing 
Methods Pilot Plant, the Air Materiel 
Command of the U.S. Air Force 
pointed out that advanced aircraft de- 
signs call for parts that can best be 
made by forging, especially from light 
metals. Forged parts have higher 
strength-weight ratios than cast parts. 
Besides, forging a part like a spar 
cap consumes less manpower and 
metal than machining several com- 
ponents and assembling them into the 
spar cap. 

For example, the Germans initially 
produced a particular 33-ft spar cap, 
weighing 176 pounds finished, by ma- 
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chining it from an extruded section 
weighing 517 pounds. That is, they 
produced one spar cap and 341 pounds 
of chips at considerable cost in labor, 
metal, tools and floor space. Only 
22 pounds had to be removed from 
the 198 Ib forging. 


Uranium Ore Plant 
Near Cincinnati 


THE UNitep States Atomic EN- 
ERGY COMMISSION will construct a 
uranium ore refinery and other facili 
ties for the production of uranium 
feed materials on a 1 acre site 
near the Miami River, 19 miles north 
west of downtown Cincinnati, Ohio 
The new installation will produc« 
uranium in forms suitable for use 
in the AEC’s fissionable materials pro 
duction plants 

The new facilities are being de 
signed by Catalytic Construction Com 
pany of Philadelphia. Acquisition of 
the land will be undertaken by the 
Louisville (Ky.) District Office of 
the Corps of Engineers and construc 
tion will begin as soon as right of 
entry to the site has been obtained 
Final selection of construction and 
contractors has not yet been made. 

Exact boundaries of the site have 
not yet been determined, but it lies 
north of Fernald Station, Ohio, be- 
tween Chesapeake and Ohio Railroad 
and US 50 (bypass). 

In announcing the new site, Wilber 
E. Kelley, Manager of the New York 
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Operations Office stated that no atomic 
weapons would be made at the site 
and that operations there would create 
no toxic or radiological hazards. 

The Commission's feed materials 
production program has been described 
publicly as follows: “After the ore, 
once obtained, has been dried, crushed, 
and weighted, it goes to specially 
equipped plants for conversion into 
brown oxide’ (UO,) and simulta- 
removal of impurities. The 
also a complicated one, 
brown oxide’ converted into 
green salt’ (UF,) At this point 
the path branches, depending upon 
whether the material is destined for 
Hanford plutonium piles or Oak 
Ridge separation plants. In one case 
the ‘green salt’ must be reduced to 
metal billets, another industrial proj 
ect of complexity; and the billets are 
then processed into slugs’ of suitable 
size and shape for insertion in the 
Hanford reactors. If Oak Ridge is 
the terminal point, however, material 
in the ‘green salt’ stage becomes con 
verted, again through special and 
large-scale plants, into uranium hexa 
fluoride (UF,). Such is the ‘feed- 
ing’ operation, one often neglected 
in public discussion although it en- 
gages an entire specialized segment 
of the nation’s chemical industry.” 

The cost of the new Feed Materials 
Production Center is estimated to be 
at least $30,000,000. About 3,000 
persons will be employed during the 
peak construction period; after, force 
of about 1,200 will be required 


neous 
next 
sees the 


ste Pp, 


Another Corporation to 
Produce Titanium 


IF THE RATE AT WHICH NEW COM 
PANIES are being formed for its pro 
duction is any indication, titanium 
rates the raves that it has been getting 
as the wonder metal. Latest addition 
to the field is the Mallory-Sharon 
Titanium Corporation, a jointly owned 
endeavor of the P. R. Mallory Co 
Inc., Indianapolis, Indiana and the 
Sharon Steel Corporation, Sharon, Pa 
Objective of the new concern is “the 
development, production, and mar 
keting of titanium and _ titanium 
alloys er 

The Corporation will offer 
of proprietary alloys to meet the de 
mands of various industries and, for 
the immediate future, the Armed 
Services 

The Mallory Company has been 
active in titanium research for the 
last decade and has done extensive 
development work for the Navy 
Bureau of Aeronautics on new tita 
nium alloys during the last five years 
Mallory is known for its pioneering 
efforts and accomplishments in the 
field of special metallurgy and has 
both research laboratory facilities and 
an engineering staff qualified to han 
dle the titanium alloy project. A large 
amount of technical background has 
been accumulated in the melting, al 
loying and fabricating of titanium 
Mallory has started to translate the 
results of these research activities into 


2 series 





A . 


MOBILE LABORATORY for lithographic reproduction of maps 
has been developed by the Army’s Engineer Research and De- 
velopment Laboratories at Ft. Belvoir, Va. Air conditioning and 
heating system maintains proper reproduction temperatures even 


at extremes as low as —70 F outside. 
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SPIRALCORE CONSTRUCTION, utilizing cold rolled grain 
oriented steel has been extended to three-phase transformers 
rated 150 kva and less, 15 kv and below, by GE 
type of material is said to result in weight reductions as much 


Use of this 


as 30 percent in some instances. 
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tron by est ib! 
melting facilities 
m Steel Corporation, a fully 


rated steel producer, has facili 


rolling and further 
This company 
the ial 
ind its alloys 
Niles Roll: ag 
Ohio, has 
on large 


ies for fabricat 


ng operations has a 
interest in commer 
of titanium 
its subsidiaries 


Company Niles, 
rolling experience 


keen pos 
sibilities 
One 
Mill 


gained 


ol 


anium sheets 

Needle SS to report the 
panies feel that the combination 
Mallory ¢« melting 
| Steel pr 


lities with the 
ind facilities provides 


tit 
om 
ot 


two 


nyimecring and 


Sharon oduc 


sound foundation 


How Tough Are Our 
War Sinews? 


SINCE Korea, the United States has 
demanded more from the citizens than 
ever before in peacetim Object, to 
build up the nation and the non-com 
munist west to challenge the Soviet 
Union 

Money for defense in the 
of $41.8 billion has been anteed up 
More than $8 new taxes 
have been levied. Business is being 
jacketed into materials and econom 
controls that already are hurting. And 
the nation’s youth has been called 

What has the effort been 


amount 


billions in 


worth in 


How 


the 267 days since June 25 
much muscle has the regimen pu 
our military skeleton so far? And 
what's the prospect for next year? 
As of March 1, the total number of 
men and women in uniform was about 


Here's the estimated break 


on 


2.650.000 
down 
hl 


190.000 


June 
Army 
Navy & 
Marines 
r Force 


380,000 


A 412,000 
The Pentagon has announced that 
1en are now in Korea 
another 150,000 are on o 


duty in Europe Jay 


over 250,000 
Probably 
pation ind 


*} 





Quick Disconnect for Fighter Pilot Bailouts 


neers at the Ai 
| Command 


sCON NE to 


DAYTON 
Air 


Forces hav 


levelo f 
plane during 
fighter 


and 


from 


| lanes no wires 


oxygen 
bined 


ible 


plane 


ai knit 
ic CO N} l 
half the 
id whil t 
remains 
the 


his 


tubing, 
When 


leave 


attached to the seat time 


the pilot to seat 


for 


comes tor 


ind 
the rest of th p, an 


break called th 


use his personnel parachute 
automat 


convenience discon 


separates and the pilot finishes 
escent free of all dangling 
the technique 


the 
rede 


wires 
recent change in 
bailout made a 

gn ne Because the 
tumbling of the ejection seat during a 


j 


ejection seat 


essary violent 


long drop causes severe nausea pilots 
will now their seat al 
most immediately 


their aircraft and then free 


separate from 


after they leave 
fall 


‘ntil 


+ 


they are low enough to use ' 
hutes to the ground 
The means 
oxygen supply from 
airman’s body where it I 
available during the free fall. Thus 
the emergency oxygen supply conne 
tion had to-be moved from the 
disconnect 


the 
the 


transferring 
the 


switch 
seat to 


would be 


issem 


bly emergency to its con 
disconnect 


Aeroteck 


venience 


The ot 


( orporation 


Greenwich, Conn 


the qui k di 
completed the redesign and the 

is expected to be standardized for all 
USAF high speed fighter planes in 


future 


t } 


sconne nay now 


the near 

Another recent development of the 
Air Materiel Command is a one-piece 
electrically heated flying suit to pro 
tect airmen in temperatures as low as 
for well over 48 hours. The 
suit consists of an outer nylon shell 
nylon inner lining, double faced wool 
cotton : 


65 I 


pile interlining, a 
which carries 
switch enables the wearer to give 
self 4, 4 full wattage; circ 
rangement permits 

to receive normal current 

tage to the 
duced below full value 


resistance wif 


or 
shoes 


even 
} 


suit itself has been 


PREVIOUSLY when a pilot bailed out of a fighter plane he first had to disconnect one at a time several wires and hoses; new devel 
opment is a 30 in. long rubber cable that contains all the leads and separates from the plane automatically when the ejection seat 
(Right) heated flying suit (complete with fur-lined parka hood for emergency use) will soon be keeping high- 
6S Ff 


lever is triggered 


flying USAF airmen comfortable in temperatures as low as 
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The remainder aren't all in the U. S 
Other forces are on duty in the Medi- 
terranean, Alaska, Panama, the Carib- 
bean, Bermuda, Newfoundland, Lab 
rador, England, Hawaii, Guam, et 
There are probably 1.8 million or 
more in the U. S. at present 

What the buildup amounts to is, 1 
At least, Ridgway can be supplied 
reinforcements at a rate faster than 
losses through attrition or even an 
other Chinese offensive: 2. The four 
divisions for western Europe that Ei 
senhower is supposed to get from the 
U. S. will be ready to ship out when 
the time comes 

Since the beginning of the Korean 
War, 10 Air National Guard Groups 
and four reserve wings have been 
called to active duty. Plans call for 
bringing in 12 more groups and 21 
more reserve wings by May. By mid 
year 1952, Gen. Vandenberg will have 
nearly 100 groups in the air 

Production Korea has 
mostly in combat planes—the jets 
including the new Sabre F-86, as 
well as B-36 intercontinental bombers, 
the strategic arm that can 
atom attacks if war comes. Pro 
duction has gone from roughly 215 
planes a month, to 250 at 
the first of the year 

Aircraft capacity is being built up 
to a potential of 4,000 a month, in 
case of war. At the height of World 
War II, nine thousand planes were 
being made each month 


since hee n 


deliver 


around 


Procurement 


The buying of hard goods consti 
tuted the major obligation incurred 
during the first seven months of fis- 
cal 1951. Commitments _ reached 
$16.4 billion. Hard goods ran to 
$14.1 billion—clothing, subsistence, 
and petroleum products hit $1.5 bil- 
lion—and military construction and 
expansion were around $800 million 

Of the $16.4 billion obligated, the 
AF took $6.7 billion; Army 6.3 bil 
lion; Navy 3.4 billion. Approximately 
$28.2 billion 1s available during the 
current fiscal year for procurement 
and construction. An added $3.6 bil 
lion is under the arms aid program. 

Present rate of obligating, less day- 
to-day expenses increased over the 
planned program in January. Accord 
ing to schedule at that time, contract 
letting should have been around $3.5 
billion for March. Latest estimates 
put the rate at nearly a billion more 
Somewhere between $4 and $4.5 bil- 
lion, per month. This brings the De 
fense Department closer to their sched 
ule for a target date of June 195: 

Expenditures should hit $20 bil 
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lion by the end of this fiscal year. 
But the rate of hard goods expendi- 
tures—and spending is a sound in- 
dicator of deliveries of munitions 
is now at $800 million a month 
This does not 
shell—Ridgway has 
ammunition since World 
War Il. It include tanks 
Except for some production of light 
tanks, procurement of new tanks still 
is in the mock up stage. Peak tanks 
production will come in late "52 


shot and 


supplied 


include 
been 
stored up 
doesn't 


Ships 

The Navy has put over 100 ships 
back on the line, approaching wartime 
strength. Congress is in the process 
of okaying a super-carrier, plus a host 
of auxiliary craft landing 
ships, tankers, and submarines 


such as 


Industrial Capacity 


Industry already has added 4 mil 
lion more tons of capacity since June 
30, 1950, and 77 thousand tons of 
aluminum Government expansion 
programs have been started on prob 
ably 10 million additional tons of 
el, nearly 500 thousand tons of 
aluminum 

New capacity is being sponsored 
by the government for rubber 
metal extrusions, electroni 
gear, machine tools, and the like 

The record so far isn’t bad. Recent 
a letdown haven't had any 
effect on the plans put into opera 
tion last summer and fall. Whether 
the pace will fall off in the future 
depends on whether the administra 
tion counteracts the growing public 
apathy by letting the nation know its 
plans, and thus gaining support for 
future expenditures and commitments 


steel, 


steel 
castings, 


signs of 


Torsional-Compression 
Testing of Aircraft Plate 


NEW HEAVY PLATE CONSTRUCTION 
becoming more general in modern 
high-speed aircraft has necessitated 
development of new testing methods 
to study compression-shear interaction 
effects. 

A new machine, designed by test 
engineers at Douglas Aircraft Co's El 
Segundo, Calif., plant and constructed 
by local foundries and machine shops, 
has now been put into use at the com 
pany’s El Segundo Division test labo 
ratory 

The machine can apply 2,500,000 
lb compression load simultaneously 
with 10,000,000 in.-Ib torsion to 4 
specimen 5 ft in diameter and 14 ft 
l Compression loads are appiied 


long 


an 


through a three stage 


which 


hydraulically 
piston arrangemecalt permits a 
100, of 
The working 
1.000 to : 


selection of piston sizes of 20, 
500 sg in capacity 
pressure range is 5 000 ps! 
range of 
Torsion is 

capacity 


of these 


giving 
000 to 


a compression rorce 
2,500,000 II 
applied by two 100,000 | 
hydraulic jacks. The 
loads is within 1 percent 
The 


is not shown on the photograph since 


accuracy 


torsion feature of the machine 
it has been put to work on problems 
ring 
ompletely asseml led 


not requ torsion before being 


One Coat Paint Report 
Available 


A REPORT COVERING 
search on the Signal Corps’ “One 


two years of re 


Coat Paint Project’’ is now available 
to the public, the Office of Technical 
Services of the U.S. Department of 
Commerce announced recently 

Tae report, prepared by the New 
York University College of Engineer 
ing for the Army's Quier Signal Lab 
divided into eight major 
parts: Basic research on the process of 
drying; drying paint films with light 
energy; the electrographic method for 
testing paint permeability ; panel paint 
tests; improvements in the develop 
ment and evaluation of coatings: im 
provements in laboratory equipment; 
studies on adhesion: and a biblio 
graphy on the chemical reactions in 
the formation and drying of coating 
materials 

Developments of particular interest 
include 


oratory 1S 


new findings on the solid 


drying tests conducted 
inder ultra-violet light: 
in electrographi 


phase of oils: 
new advances 
methods to 
improve their adaptability to a wider 


testing 


range of problems studies in the 








use of catalysts to produce heavier 
paint coatings; and further experi 
ments in the use of the new Epon 
resin coatings 

PB 101 680, “One Coat Paint 
Project: Eighth Quarterly Report’, 
222 including photographs, 
graphs and tables, is available from 
the Library of Congress Photodupli- 
cation Service, Publication Board 
Project, Washington 25, D. C. at $8 
in microfilm or $28.75 in photostat. 
Orders should be accompanied by re- 
mittance payable to the Librarian of 
( ongress 


nave 
pages 


Super Gage 


NEW YORK—To control the thick 
ness of hot-dipped tin coatings to 
within 6 ten-millionths of an inch, 
U.S. Steel scientists have combined 
two ultra-modern devices—the indus 
trial X-ray and the Geiger counter. 
Measurement of the tin coating is 
made by exposing a sheet of tin plate 
to an X-ray beam for a short interval 
ind, at th 

Geiger 


same time, measuring with 
counter the secondary rays 
reflected by the steel beneath the coat 
ing. The tin traps some of the second 
iry X-radiation. That which reaches 
the counter is inversely proportional to 
the thickness 

In operation, measurements of coat 
ing thickness are made simultaneously 
The 
X-ray 


gages, a button is pushed to start the 


on both sides of a plated sheet 


} } 


sneet 1s placed between two 


Merona» 


NEWEST VERSION of the U. S. Navy's prime anti-submarine 
airplane is the P2V-5 announced jointly today by the Lockheed 
S. Navy. 


Aircraft Corporation and the | 


and Australia announced they will 


bomber 
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fleets of 
hunter-killer. Concurrently, a British designed Canberra light 
a speedy twin-engined jet bomber 


order 


gages, and thirty seconds later the 
gages are shut off automatically. The 
precision readings of coating thick- 
ness are printed on moving tapes. 
The net result is greater speed and 
accuracy than was previously possible 
with earlier chemical methods of meas 
uring tin coatings and at the same 
time no marring of the surface 


Britain to Get 
New U. S. Patrol Bomber 


BURBANK, CAL.—A new model of 
the Navy's P2V bomber, developed 
for anti-submarine warfare, has been 
announced by the Lockheed Aircraft 
Corporation. First of a substantial 
number of the new P2V-5 went to 
the U. S. Navy in April. 

Concurrently, Great Britain and 
Australia have announced that they, 
too, will receive fleets of the P2Vs 
Under a policy permitting release of 
certain key U. S. military equipment 
to friendly nations, special interest in 
the P2V also has been indicated by 
the governments of South Africa, 
New Zealand, Canada and the Neth 
erlands 

This latest mouel, the P2V-5, con 
tinues the concept of aerial anti-sub 
marine warfare explored and 
developed by the Navy and Lockheed 
in the P2V series. Their extreme long 
range permits the aircraft to roam far 
from shore and, with precise radar 
and electronic instruments, to inter 
cept enemy intruders while they still 


Both Britain 


latest 


Great 
this 


is now at Wright 


are on the high seas. The special 
mission of the P2Vs is protection 
from ocean-borne attack, as that of 
the nation’s newest, high perform- 
ance interceptor fighters is defense 
against attack by air 

Purchase of the Lockheed airplane 
by England and Australia as well as 
by the U. S. Navy is regarded as a 
significant step in standardizing the 
weapons of the Allied nations 

This newest version of the P2V 
distinguished externally from its 
decessors by the 


pre 
addition of a nose 
turret armed with cannon, and by two 
tip tanks “center mounted” at the ex 
treme end of the wings rather 
slung beneath them. The P2V-5 

ries appreciably more radar and el 
tronic equipment in 
heavy armament than any 

model ts range, speed and other 
performance characteristics are sul 


addition to its 


prev ous 


stantially the same as earlier types 

In its primary role of sub-killer 
the P2V-5 can draw an exact bead 
with radar and sonobuoys. A pattern 
of sonobuoys dropped on the water 
will not only indicate position of the 
submerged sub but show its path of 
attempted escape. For the kill, the 
P2V drops torpedos 

With compound engines, 
model P2Vs extend their range still 
farther. P2Vs were the first produ 
tion airplanes to adopt the powerful 
compound engines, which gain extra 
propulsion from otherwise wasted ex 
haust gases. The P2V is powered by 
two Wright R3350 engines 


itest 


Patterson Air Force Base in Dayton for evaluation by the U. S. 
Air Force and may soon be put in production by Glenn L. Mar- 
tin. Wright Aeronautical also has British designed 
Siddeley jet engines ready for production 


Armstrong 
From all indications, 


British-U. S. exchange of engineering information and produc 
tion know-how is proceeding at an unprecedented pace 
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Bearing plates for these huge coal pulverizer exhauster casings 
are held in place by {| in. welded studs, which are capable of 
withstanding the excessive vibration encountered in the opera- 
tion of this machine. This Combustion Engineering-Superheater 
pulverizer exhauster, which measures 6 ft 10 in. in diameter and 
weighs 118,000 lb, uses 48 of these large studs on each side of 
the casing. Larger diameter units require up to 64 studs on 


each side 


Stud Welding Extended to Larger 


CHICAGO, ILL.—Some of the largest diameter studs yet 
used for stud welding are currently being applied at the 
East Chicago, Indiana plant of Combustion Engineering- 
Superheater, Inc. in the fabrication of coal pulverizer and 
steam generator components. Both the welding equip- 
ment and studs were rdiaeed by the Nelson Stud Weld 
ing Division of Morton Gregory Corporation 

Fabrication of large units used in steam and power gen- 
erating stations requires an extensive amount of assembly 
work in fastening portions of the machinery together to 
form a finished product. Since many of the components 
are large and unwieldy, any fastening method which speeds 


Combustion Engineering-Superheater and Nelson Stud Welding 
engineers have devised a simple but effective means of assuring 
positive stud alignment. Proper location of the stud is deter 
mised by a center punch mark, into which fits the pointed end of 
the granular flux-filled Neilson stud. When the gun and stud are 
in proper alignment, the ends of the set screws on a special 
adapter are pressed against the inner surface of the casing to 
locate the studs on the bolt circle. A tripod effect is obtained 


Sizes for Combustion Equipment 


on each side of the casing 
in. dia 


Smaller casings with a 6 ft 10 
such as those shown in the accompanying illus 
trations, use 48 studs on each side 

Substantial have resulted on this operation 
Originally, the casings, which are approximately one inch 
thick, were drilled and tapped. It is estimated that the 
drilling, tapping, and stud setting method required be 
tween 2 and 4 minutes, as compared with 20 seconds for 
each stud welding operation 

Seventy-two studs, in 


Savings 


four 
a coal aagcapen separator top 
are usec 


different sizes, are used on 
Studs of } in. diameter 
to secure the segment for the operating vane. The 


assembly operations is particularly advantageous - 
vided the fasteners can withstand the strains and vibra j 
tions to which the equipment is subjected in 

Cover plates for the exhauster casings of coal pulverizers 
are held in place by as many as 64-{ in end-welded studs 


x2 in. end 


separator top 


Location is by 


inspection cover for the separator top is held in place by 
in. studs, while each of the access doors are secured by § 
welded 
standard studs secure the inner cone plate and rings to the 


studs. Eighteen 3 in. diameter 


by template and punch mark 





Process in European 
Plastic Molding Equipment 


DARMSTADT, GERMANY—In 
Europe as in America the plastics in- 
jection molding industry has entered 
upon a period of tremendous expan- 
since the war. New larger in- 
jection machines of up to 16 oz are 
becoming commonplace and machines 
of up to 60 oz capacity are expected 
to be in operation soon. The heavy 
predominance of small 1 to 3 oz 
molding machines which can be op- 
erated in Europe due to relatively low 
labor costs is gradually being reduced 

This change to larger molding ma- 


sion 
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chines and larger molded pieces has 
placed many new demands upon the 
European molding powder manufac- 
turers. Requirements, especially in 
styrene, for greater color uniformity, 
improved lubrication and mold re- 
lease, and greater heat stability ap- 
eared from many molders who had 
installed greater capacity equipment. 
American molding powder suppliers 
who had already been forced to solve 
these problems for their domestic 
market were well equipped to deliver 
grades of material which easily met 
the tighter and more stringent sp 
fications. 

During the past year considerable 
progress has been made to bring the 


quality of European thermoplastic 
molding powders up to the new re 
uirements. The establishment o 
Sesnpeen plants owned by American 
manufacturers, plus the granting of 
process licenses by American produc 
ers to European companies has given 
additional impetus to the develop 
ment of improved materials, and 
speeded the equalization of the stages 
of technical development between the 
two continents. At the same time, 
greater demand, plus difficult de- 
liveries from America, have given 
much momentum to European mold- 
ing powder plant expansions, and 
new plant constructions. In addition 


smaller reprocessors of plastic scrap 


I 


ans 
£U5 








are beginning to find opportunities 
in the market, and are beginning t 
do custom coloring and efficient large 
scale reclaiming of scrap material. 
In these developments new ex- 
truder-compounding machines have 
played an important role. The Euro- 
pean developments in this line differ 
slightly from those in America 
Abroad, extruder installations can 
roughly be divided into two groups 


1. Installations of large material 
manufacturers where such ex- 
truders are used as compounders 
for only one type of material 

Installations of smaller material 
processors who use one machine 
to extrude different materials, 
and possibly also widely different 


> 


shapes 


demand has been created 


mus, a 


for two widely different machines 


For the first group, machines special 


particular material 
Such extruders are 


ized for only one 
if demanded 
generally gear to 


operate at one 


speed only, an ‘ a and 
cylinder de 


ular 


screw, 


heating zones along the 


signed for tl arti needs of 


this one mat The smaller pro 


essors who use one machine for more 


than one material demand an ex 


truder with flexibility. It 
must be designed to come apart easily 
for thorough cleaning, and must be 
able to operate over a wide range of 
temperatures and speeds. In view of 
the fact that an extruder is basically 
a simple machine, consisting in es 
of only a cylinder and a screw 
many European processors have found 


maximum 


sence 


it economical and practical to develop 
and build their own machines. Some 
of these appear to be almost exact 
copies of American models with only 
minor modifications 


Next Stage: 

Atomic Powered Aircraft? 
W ASHINGTON—tThe U. S. Air 
Force and the U. S. Atomic Energy 
Commission recently announced that 
the NEPA Division of the Fairchild 
Engine and Airplane Corp has com 
pleted its contract for studies in the 
field of the development of a nu 
clear-powered aircraft. The NEPA 
Division has carried out experimental 
work at Oak Ridge, Tennessee, for 
over four years as a basis for a number 
of special reports required by the Air 
] Commis 


Force, the Atomic Energy 


sion, and the Navy Bureau of Aero 
naulics 

Other projects being supported by 
AEC and the Air Force in the field of 
nuclear-powered flight will be con 
tinued. A group of leading aviation 
engine manufacturing companies has 
participated in the research under con- 
tracts with the Fairchild Engine and 
Airplane Corp. The following com 
panies are in this group: Allison Di 
vision, General Motors Corp.; Con 
tinental Aviation and Engine Corp.; 
Frederic Flader, Inc.; General Elec 
tric Company; Lycoming Division, 
AVCO Manufacturing Corp North 
rop Aircraft, Inc United Aircraft 
Corp.; Westinghouse Electric Corp 
Wright Aeronautical Corp. In addi 
tion, several industrial research lal 
oratories and distinguished 
consultants were associated with 
hild in the work at Oak Ridge 

Observers attach considesable sig 
nificance to the fact that, on comple 
tion of the NEPA contract, the Atomix 
Energy Commission started negotia 
tions with G-E. to build a nuclear re 
tor engine for aircraft. It appears 
the theoretical problems have 
solved. But the practical prol 


prok 
remain, and they may prove by 
difficult 


scientit 


Fair 


peen 


the more 





a new Naval Ordnance 
temperature 


FIRST TEST of 
Laboratory chamber was 
a Navy mine was 

The test 
temperature 
chamber down to 65 F while test 
personnel checked working parts of 
the mine, then submerging the mine 


in normal 


made recently when 
given pre production tests 


consisted of taking the 


temperature sea water to 
observe effect of dropping from cold 
The 
temperature 
100 F 
any required degree of humidity 
yersonnel can work inside the cham 
ver in Arctic clothing, communicate 
with outside—and warmer 
by telephone 


upper atmosphere into the ocean 
test chamber can produce 
with 


Test 


range of from 200 to 


obse rvers 


: 
NEOPRENE, the synthetic rubber made 
by Du Pont, can now be applied as an 
airdry protective coating for industrial 
maintenance work on structural steel, 
concrete, and exterior surfaces 
of tanks and equipment. It is applied 
by brush or spray gun in a 
coat of 5-10 n 


wood 


single 
ils thickness. Outstand 
ing properties are those which distin- 


guish neoprene from natural and other 
exceptional 


synthetic rubber 
ance to oil, grease and chemicals; re 
racking by sunlight, 


resist 
sistance to age 


206 


weather and ozone. The new material 
is produ ed by Gates Engineering 
Company, Wilmington, Delaware 

> 


AMERICA’S FIRST INTEGRATED PRODUC 
TION PLANT for supersonic guided 
missiles has been activated as a new 
Consolidated Vultee Air 
craft Corporation under contract to the 
United States Navy's Bureau of Ord 
nance 


division of 


The first production project for 
the new division involves a supersonic 
anti-aircraft missile for the Navy's Bu 
reau of Ordnance. All details of thi 
weapon's design, performance and de 
livery rate are highly classified 


BRITISH “SAPPHIRE” ENGINES, now in 
production at the Wright Aeronauti 
cal Corporation, will soon be installed 
in a new version of the Republ 

Thunderjet, the F-84F. The Sapphire 
which is rated at 7200 lb of thrust 
is the most powerful turbojet engine 


} 


known to be in production anywhere 


It features low fuel consumption, light 
weight, small frontal area and fewer 
critical materials than any other en 
gine of its type. Its output will give 
the F-84 an additional 2,000 Ib o 
hrust and improved performance on 


The U. S. Air Force is also 
considering the Sapphire as the power 
plant for the Canberra, an English 
designed light bomber that may be 
mad th country by Glenn I 


ill points 


nade in rus 


Martin 
e 


RADIOISOTOPES IN IN 
is the subject of a conference 
Ames, 


THE Use o1 
DUSTRY 
scheduled at lowa State College 


from 1-3 May 1951. The conferenc 


ve 
which is open to all interest individ 


ials, is sponsored by the Engineering 
Extension Service in cooperation with 
the Institute for Atomic Research at 
Iowa State College. Details are avail 
ible from Dr. Glenn Murphy, 101 
T. & A. M. Lab., Iowa State College 
Ames, Iowa 


INDUSTRIAL radioactive by 
products of 


USES tor 
1e atomic energy program 
ire being investigated by the Stanford 
Research Institute for the AEC. In 


lustrial concerns will be acquainted 


with the characteristics of fission prod 
‘ 


s to speed estimates of their pos 
= 


CIRCUIT DIAGRAMS and _ production 
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Servomechanisms 
Courses at MIT 


THE THEORY AND APPLICATIONS of 
feedback control systems (servomech 
and the concept of 
system engineering’, will be the sub 
ject of a special course during Sum 
mer 1951 at the Massachu 
Institute of Technology, from 
August 20 to 31 

The 


of the 


anisms), broad 


Session 
setts 
course will include a survey 
feedback systems 
with emphasis on dynam operations 
and system synthesis. Industrial ap- 
plications of feedback control systems, 
or servomechanisms, in such diverse 


theory of 


prin ing pe 


fields as steel making 


troleum processing wood working, 


textile manufacturing, chemical 


proc- 
essing will 


be discussed 


and power distribution 


lectures, dem 


work in 


Following morning 
and laboratory 
during th 
make use of the 
in the 


ment 


onstrations 


afternoons course will 
laboratories 
J part 
and 
component performances and methods 
of testing and evaluating process con 


trol equipment are to be included in 


student 
electrical engineering 


Measurement of system 


the laboratory program 


Intended for engineers with a 
background in the problems of indus 
trial engineering and production man 
agement, the course will be open to 
those who have had no previous ac 
quaintance with the servomechanisms 
field, though a familiarity with the 
engineering problems to be 
will be helpful 

Further information on this and 
other special summer activities may 
be obtained ‘rom Professor Gale at 
Massachusetts Institute of Technology, 
Cambridge 39, Massachusetts 


discuss¢ d 


Bendix Isotope Reactor 
Under Study 


THE ATomic ENERGY COMMISSION 
and the Bend‘x Aviation Corporation, 
Detroit, have started discussions of a 
Bendix proposal to undertake a pri 
vately-financed feasibility study of a 
nuclear reactor to produce 

isotopes on a commercial basis 
Commission s 


radio 
The 
action is in line with 
announced policy of 
wider industrial partici 
pation in reactor developmental phases 
of the national atomic energy program 


y | 
Under this policy the Commission 


its prev iously 


encouraging 


Te) 


ny coopera 
. I 
with industrial concerns explo 


the possibilities for their particir 


Is unacrtlanl 


on their own initiative, using t 


own resources—in development 
commercial applications of atom 
ergy. The 


in such 


Commission's coope ratio 


investigaticns will be 


tended so as to insure 


1. Maximum attention to the 
energy production prograt 
its phases, 
Special effort on 
that will be productive 


thos 


relatively near future ( 
three years), 

3. The appli ation of the be 
able bra to all the u 
proble ns in. the 
program 


itomK 


The Commission now has 
proposals from industrial 


firms for st ing pra 
| } 


designing ana 


ower producing reactors and 


I 
studying the developing industri 


uses Of radioactive fission products 
In each case the firm has suggested 
that it carry out the study phase with 
funds, the 


expected to make 


its own 


1 
personnel and 


Commission being 


availabl information 





specifications for an inexpensive, 
easily-operated Geiger-Mueller counter 
appeared in AEC Document NYO- 
1538. The counter is powered by 
two 14 volt flashlight batteries and 
weighs only 13 pounds. One model 
measures radiations up to 500 roent 
gens per hour and the other measures 
low level radiation with a 
range of 5 roentgens 


maximum 


DuPoONT’S PROGRAM for providing 
one year of industrial experience for 
engineering college educators was in 
augurated with the selection of Dean 
David L. Arm of the University of 
Delaware as the first candidate. Addi 
tional appointments are expected 
soon 


FASTEST AND POWERFUL SIN 
GLE-ENGINE, prop-driven training 
plane, the new TF-51 Mustang, is a 
fully engineered conversion model of 
the well-known fighter incorporating 
major structural and 
design changes 


MOST 


instrumentation 


Eniwetok 
measuring 


AEC TEST PROGRAM at the 


Proving Ground include 
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the effects of atomic weapons on struc 
and structural materials. This 
information will be made available to 
the Civil Defense Administration 


tures 


BELLY LANDINGS have been made by 
many pilots in times of emergency, 
but the procedure is not generally 
recommended as a 

However, a new carrier-based British 
fighter has no landing wheels, but 
lands on its belly on a 
on the carrier's deck 


desirable one 


rubber mat 


LOCKHEED’S 
will 


weather chamber 
materials and com 
ponents under conditions found up 
to 75,000 feet. Temperatures from 

100 to 600 F and all possible 
weather combinations including salt 


water immersion will also be 


new 
test aircraft 


t } 
possible 
o 


REFLEX RESNATRON, a 
electron tube once 


war-born 
used to jam Ger 
man radar, is now being groomed by 
Westinghouse scientists to serve as a 
high-power transmitter for color tele 
vision. It promises greater range, 
better reception and more TV stations 
possible in the same space 


NATIONAL BUREAU OF STANDARD 
scientists through spectroscopic inves 
igations have positively identified two 
new artificial elements, technetium 
(tc) and promethium (Pm) Not 
found in nature, by-products 
of uranium fission 


they are 


A NEW TYPE DUAL PURPOSE BUS de 
signed by the Army Ordnance Corps 
carries 37 passengers, but can be con 
verted in less than 45 minutes to an 
ambulance with capacity of 21 stretch 
ers. The vehicle is equipped with 
folding type seats, resembles an ordi 
nary inter-city bus with exception of 
twin rear facilitate 


doors to moving 


of casuaities 


A GAS-TURBINE POWERED BOAT is be 
ing tested at the Naval 
Experiment Station 


Engineering 
Annapolis 
knots from the 175 


Boe ng de signed 


with 
speeds up to 21 
HP, 200 lb 


The turbine has 


ngine 
a rated speed oft 24 
drives 


000 rpm, through reduction 


gears which give a propeller speed of 
2500 rpm. The engine takes up only 
13 percent of the space I 


occupied by 
its diesel equivalent 


will start and 
attain full speed if ven seconds 
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Nomograph for the Volume of Cones or Pyramids 


COMPUTING the volume of cones or pyramids can be simplified 
by use of this chart. It applies to shapes which are either right 
regular or general, with the apex off-center. Frustums of a cone 
or pyramid can be calculated by subtraction 
A and C are limited to 10 units, they can be used for larger values 
if the dimensions are divided by a factor of 10. However, the 
volume read on scale B must be altered to compensate for this 
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CARL P. NACHOD, NACHOD AND U. S. SIGNAL CO., INC. 





EXAMPLE 
dimension, D 


line I from 5.0 on A scale to point 6 on B scale 


Find the volume of a hexagonal pyramid: Base 


= 5 in. and height 6 = 15 in. Draw horizontally 


From the Hex 


agonal point on C scale, draw line II through point 4 to point 


O. Draw line III between height 


15/10 = 


1.5 


on C scale and 


turning point O. This line indicates a value of 10.8 cu. in. which 


should be multiplied by 10 for the final volume 
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@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the ‘controlled metals process”’ 
make Auto-Lite the logical source of supply 
for precision die castings. Address 
inquiries to 
THE ELECTRIC AUTO-LITE COMPANY 
Die Casting Division 
Woodstock, Illinois 
Lockland Division, Cincinnati 15, Ohio 
600 So. Michigan Ave 723 New Center Bldg 
Chicago 5, Illinois Detroit 2, Michigan 
Tune in “Suspense CBS Radio Thurs CBS Television Tues 





DIE CASTINGS @ WIRE & CABLE e 


210 Propuct ENcinerrinc — May, 195] 





AjU0 srystusey , VOTIAOS Priest 
p2purswuiores 10u pur duNIsIs93 1 Ea SUONIPUOD UITIZ9> UO 1U>PUrdap in poy i su N 


9916 


poor | poor | og . ‘ }P4OIN 
7 awosy’) 


sang) 


000 


000 


s1e4 100d 


OOTL) poor Jie4 59 0 “BT IN 


j1ey se] P $666 
0000's 


saddo’y 
000°S 


OOTL-OOR sie 4 100d 


sam SPATS 
OOTL, Poor) 100g $76 By Bupa 
pajeauuy Ol UP ‘el aq 

pseyH oF 19 ‘LOIN 


00¢ I JOW 


, , . 6 
0071 $8 ‘ paeH ° 


pajrauuy 


OSTL-O001| 100g paey JPATIS 


Eo 


auUuYy | . 
009T-00F1) 200g | POOD | 96 paey + 666 WHIpelled 
—_ . —_ EE 
payeauuy SZ7IIN ‘§$ UZ 

PJ®H | PTMD SBS MY 


—__—_—__——+— 


OOFL-OSTI 184 


yuan?) 

79UZ "S'S FY 

ooo! J1e4 JO0d é JOO) 4ty | OF ™) "SBS MY 
peeH 


51 





008 | 100g 


May, 19 





OVE I) 100g | poor 


prey 
ey | Dtanyding 


e Wek We as ae... » a oe 


(MON 29S) S9nsadosg 1UNISISIY VOISOII07) “dway Wooy 


JEM PIS 
wOYdsOUug 
»pIxoig 
anyding 

- 


ENGINEERING 


‘SSVW ‘ONOMALLLVY “d¥OD SIOULNOD ¥ SIV.LAW ‘NOISIAIG ALVId TVHANID 
S[PIOJA, Poweurure’ Ty peorda 7 JO DIUPISISOY UOISOIIO’) 


Propuct 











on / 


COAST TO COAST 





That's like a “soup’s on” signal for 
Armco ALUMINIZED Steel—the 
aluminum-coated sheet steel that is at 
its best at temperatures between 300 
and 1250 F. It gives your products 
good resistance to a combination of 
heat and corrosion. 

Generally. aluminum melts at about 
1200 F. But you'll find the hot-dip 
aluminum coating on ALUMINIZED 
Steel doesn’t melt off at its melting 
point! 

Seems strange, doesn’t it? But 
there’s a good reason: 


An iron-aluminum alloy starts to 


form above 900 F. It serves as a good 
refractory layer up to 1250 F. By its 
conversion to an alloy the aluminum 
puts up a protective “fire wall”; the 
steel core supplies the strength 

Heat reflectivity is excellent up to 
900 F, About S0% of the radiant heat 
sent against the surface of Armco 
ALUMINIZED Steel bounces back. 

Even if you can’t include this 
Armco Speciai-Purpose Steel in your 
present plans, it will pay you to have 
complete technical and merchandising 
information for the day when it is 


more plentiful. 


‘Es ee 8 OD oe eee eee 


More Scrap Means More Steel! 


New furnaces built by the industry cannot be operated at capacity with 


: Without more steel scrap, maximum steel production is impossible! 


| the present scrap supply. Help ws help you. Sell your scrap oday 


panchineaai aea aa 


ARMCO STEEL CORPORATION 


2981 CURTIS STREET, MIDDLETOWN, OHIO © PLANTS AND SALES OFFICES FROM 
EXPORT; THE ARMCO INTERNATIONAL CORPORATION 





 —-w-Eee | 


BRMCO 
\/, 
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NEW COMPONENTS 





Now Designer 
Can See His 


Ideas in Action 


Product development and design of 
machines, instruments and devices in 
volve, in many cases, complex kine 
matic chains or interconnection of 
various mechanisms. The layout of 
these, even though they may be sim- 
ple, and the plotting of their paths 
of action are both tedious and time 
onsuming. This task can be simpli- 
fied, it is said, by providing the de- 
sign section with a set of interchange- 
able mechanical elements that can be 
assembled into mechanisms with re- 
ciprocating, straight-line, oval, irregu- 
lar, transfer, intermittent, geneva, 
planetary, differential, harmonic, com- 
puting, skip-stop, forward-reverse, and 
many other motion patterns. These 


} 
mechanisms can then be studied on the 
drawing board and can be altered or 


ombined in various ways 








Two sets of these mechanisms are 
available. The smaller consists of 65 
aluminum transmissions elements, 120 
aluminum fastenings, 300 screws, 300 
push fit fastenings, a 12 x 14 in. per 
forated base board, frames, hubs and 
washers all positioned in a wood com 
partment case equipped with two trays 
The layer consists of more of each of 
the groups of parts. The elements can 
be assembled into motion patterns by 
push fit or by screws and metal fasten- 
ings. Since any class fit can | 





be secured, 
velocity diagrams and similar charts 
can be plotted accurately 

It is pointed out that models that 
cannot be altered, added to, or com- 
bined with others do not permit a trial 
ind test of ideas. They perpetuate e 
isting conditions. The models devel 
oped from these elements are not 
fixed; the almost endless changes that 
can be made provide an influence that 
stimulates the processes of innovation 
ind that may lead to developments far 
beyond any original concept 
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RIALS - PARTS 


SPECIFIED BY 





PRODUCT ENGINEERS 


Packaged Servo Amplifier 


For Industrial Processes 


An adaptation for industrial purposes of a 400 cycle 
type used in military equipment, this 60 cycle servo ampli- 
fier is a small plug-in unit in which all the electronic 
elements required for one function in a control system are 
packaged together. Functional packaging of the amplifier 
elements simplifies maintenance and training. Moreover, 
because the elements are packaged compactly it is easy to 
plug into a chassis with other servo units or to install in a 
small volume where space is at a premium. In conjunc 
tion with other control components, it can be used to posi 


tion remotely and with accuracy a shaft in such equipments 


as analogue computing devices, laboratory measuring in 


struments and industrial process 


Intended primarily for use in high 
performance velocity or position servo 
loops, the amplifier contains electronic 
circuits for the control of a 60 cycle, 
two phase servo motor of five watts 
mechanical power output. Additional 
plug-in facilities within the unit, com 
prising the transmission control net 
works, permit the adaptation of the 
amplifier to widely varying require 





ments for gain, phase shift and damp 
ing. Therefore, it may be used in many 
different applications, with a common 
stock of spares required for all uses 
The net gain is dependent upon the 
choice of rejection and phase shift 
networks. Two of gain 
shown in 


these, the 


haracteristics of which are 


controls for 
chemical processes and other continuous reactions 


various 


the accompanying graph, are used in 
the majority of applications. How 
ever, for low response conditions or 
velocity servos requiring tachometer 
data systems, a network that 
4,000 is used in 


resistive 
gives a net gain of 
stea 1 

Error rate damping is furnished by 
a plug in the rejection network. Velo 
city damping for low response and 
velocity servos can be furnished by 
tachometer generators. Best operation 
for the amplifier in conjunction with 
the error rate networks is on carrier 
signals ot 60 + 2 cps 

The unit, which measures 5 in. in 
width, 8 in. in length, and 4j in. in 
height, and weighs 54 Ib, is expected 








————_—_—_—__—_-——_ 
Amplifier transfer choracteristics 
Lood 2 phase motor 5 output 
Rejection network 
Phase shift network 


+ 


Motor runn ng 


Volts output 





Motor stalled 
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to be particularly useful to manufa 
turers of military equipment in d 
veloping control systems for accurat 
and automatic processing and inspe 
tion, essential to quantity production 
It is also suitable to establish the re 
quirements for new 

before their actual design 
Servomechanisms, Inc Old « F 
Glen Cove Rd Min s, N. Y 


control syste 


uniry 


REMOTE SHAFT POSITIONER 
prises servo amplifier and its companion 
power supply. Controlled shaft (upper 
dial) will follow controlling shaft (lower 
dial) with but little error under condi 
tions of high acceleration and will hold a 
static position to fractions of a degree 


com 


CONTINUED ON PAGE 21% 
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COMPONEN 


continued 





A PERMANENT FASTENER, Thumweld is designed to replace screws and bolts 
where speed of assembly is important or where parts must be disassembled occasionally 
for service or inspection. All that is necessary to apply this fastener is a drilled or 
punched hole. Into it sre inserted the anchor points of the fastener which is then 
snapped shut with the thumb. When applied, Thumweld holds securely, it is said, and 
will not jar loose. It is released by flipping open with a knife edge or screw driver. 
Among its applications are duct work, aircraft, vending machines and many others. 


Permanent Fastener Facilitates Assembly 


Of interest to manufacturers fabri 
cating or assembling sheet metal pro 
ducts is a small fastening device 
known as “Thumweld”. It is for use 
as a permanent fastener where rapid 
assembly or disassembly is imporiant 
or where parts such as access plates, 
radio parts, metal housings, panels, 
cable brackets and instruments are oc 


casionally removed for inspection or 
maintenance or other purposes 

The fastener is inserted in a in 
hole. Thumb pressure is sufficient to 
lock it in place. Once locked, it is 
said, the fastener grips as securely as 
a metal screw and will not jar loose. 
Loadings up to 15 lb can be accom- 
modated although in cases of heavy 
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vibration, a loading of 5 Ib should not 
be exceeded. A pry with a screw 
driver or thumb nail releases it. These 
fasteners will be available for hole 
sizes ranging from % to 4 in. and for 
metal thicknesses up to 4 in., it is 
claimed by the manufacturer 


American Shower Door Co 
028 N. LaBrea Ave., Los Angeles, Calif. 





Actuating Mechanism Controls Gear Rack Movement 


A simplified, 24 v d-c actuating 
mechanism has been designed for con- 
trolling the movement of a gear rack 
assembly used in aircraft control 
equipment. The unit can be adapted, 
however, to other applications, such 
as tripping mechanisms, switches and 
valve operations and can also be 
manufactured for other voltages, in- 
cluded 110 v a-c operation. Its spring 
design provides minimum pressure in 
the “open” or non-operating position, 
while furnishing maximum pressure 
in the closed position, for fast return 

Simple in construction, it requires 
no hinge pin or bearing mechanism 
which would need lubrication to pre- 
vent sticking. Life tests have been 


run in excess of 2,000,000 operations 
w ithout any apparent wear in the 
components. The actuator is normally 
adjusted for approximately jy in. 
travel of the armature, but this is vari- 
able depending on voltage and pres- 
sure requirements. The assembly 
weighs 2 oz, and occupies a space 1} 
x 1 in. Mounting is made with two 
6/32 in. screws 

This product is made by a new 
company which is said to be making 
rapid strides in the design, develop- 
ment and manufacture of components 
for electrical and electronic devices. 
Other products similar to this actuat- 
ing mechanism are being developed 
by the same concern 
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ETC, Inc., Niles, Michigan 


CONTINUED ON PAGE 218 





Propuct ENcineerinc — May, 1951 





Just One Catalog...CRANE 
Gives All the Piping Specs 





To take a case in point: suppose you're designing the Steam 
Generator, shown here. What's the quickest way to find all 
the valves, fittings, pipe and accessories you need? Turn to 
your Crane Catalog. It contains the world’s most complete 
selection of quality piping equipment... helps cut specifying 
time to the minimum. 

To rely on Crane simplifies all piping procedures. Order- 
ing and storekeeping, for example, are greatly simplified 
when you can get everything in piping from a single source. 
Shop assembly goes smoother, too. 

Most important to you, of course, is the added value your 
product acquires when all flow control equipment is Crane. 
Your customers know from experience that Crane Quality 
stands for the best in piping materials. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


& FOR BETTER SELECTION EVERY TIME 
-»»- LOOK TO THE COMPLETE CRANE LINE 


FOR THROTTLING and other severe serv- 
ices such as blow-off, boiler feed, drip 
and drain lines, Crane recommends No. 
164P 150-Pound Brass Angle Valves. 
Crane alloy plug type disc and seat per- 
mit close regulation of flow; offer higher 
resistance to wire-drawing. corrosion, 
PRESSURE _ ‘ ag . , erosion, galling and scoring. Union or 
REGULATORS ok bolted bonnet, depending on size. Work- 
ie ing pressures: 150 pounds saturated 
steam; 300 pounds cold water, oil, gas. 
Sizes: Ve to 3-inch. See your Neo. 49 
Crane Catalog. 


| | VALVES 


{ ’ Amesteam Generator by 
= ear : y Ames Iron Works, Oswego, N. ¥ 
= +e 
UNION ime ee 


1 FITTINGS | | STRAINERS 


FITTINGS 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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Loads Held Safely 
With Automatic Brake 


This automatic mechanical load brake for cranes and 
other hoisting equipment provides a positive control 
the lowering speed of the load without attention from an 
operator. Thus a suspended load will not overhaul the 
hoist motor and drop at a dangerous rate of speed. The 
brakes will also hold in any position independent of any 
other brake in the hoisting system. With a full load 
hanging from the hoist the hvist motor may be discon 
nected and removed without danger 

The brake is of the Weston type (two disk construc 
tion), helix operated, and is built into the second or 
low speed shaft of the assembly. The load is kept from 
lowering or running down by two pawls in contact with 
ratchet wheel. The weight of the load acting through 
helix produces an axial thrust which clamps the ratchet 
wheel between two friction disks with sufficient pressure 
to prevent all rotation in the lowering direction. By 
operating the hoist motor in the lowering direction, the 
pressure on the helix is relieved and the brake opens, 
allowing the load to lower. The opening of the brake 
s in direct proportion to the load, and just sufficient to 
permit the load to lower under direct controi of the motor, 
and at motor speed. Since the motor exerts power to 
hold the brake open and drive the load downward, the 
load cannot overhaul the hoisting mechanism. When 
the hoist is operated in the upward or lifting direction, 
the pawls lift clear of the ratchet wheel by means of fric- 
tion plugs, and the entire mechanism runs free. The vi. 
brake housings are oil tight, and the entire mechanism 
operates in oi]. This is said to insure proper lubrication 


~e 
and an abundance of oil for dissipation of frictional heat 
generated during the lowering cycle. 
For close control and accurate spotting of the load, 
holding brake should be used on the motor shaft to over 
come rotor inertia and bring the motor to a quick stop 
after the current is cut off 


Dor ra H j ernon At os Angeles, Calif. 





Pressure plate 


Ratchet 
whee 


Adjusting nut~ 
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Coatings Protect Against Corrosive Fluids 


Now being produced in quantity sulfuric acid and caustic potash, as No primer is needed. Protection is 
after heing field tested for a number well as offering protection against al in direct proportion to film thickness 
of years are a group of coal tar base, cohol, formaldehyde, salt spray, and and the number of coats applied. Ap 
anti-corrosive coatings for the protec- a wide variety of organic acids plications include air ducts, condenser 
tion of metals, wood, masonry and in Since other wear conditions are coils, cranes and many others 
sulation. They are claimed to form a_ often present along with corrosive in All coatings are adaptable to con- 
tough elastic film that resists the pene fluences, three of the coatings have ventional methods of applicatwen, and 
tration of chemicals, fumes, moisture been formulated to meet corrosive con some withstand heat up to 600F 
and heat. Moreover, they are insolu- ditions in combination with various 
ble in oil and waterproof. They v¢ abrasive actions, heavy vibrations, ex 


sist such inorganic acids and alkali as treme contractions and expansions 
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‘elect ‘a motor that enjoys national acceptance, plus recog- 
nized quality. You'll find it in this complete line of integral 
motors from 1 hp up, with the backing of both Crocker- 
Wheeler and Elliott. Get double assurance of superb motor 
engineering and workmanship, and enjoy the speedy, top- 
notch service of an organization geared for fast action. Write. 


and drip- 4 ‘ a 
ected types vk, 
‘ in ratings to 71 (ee . 

‘orm H, 10 to 200 hp y i . ~ a 7 





Sealedpower” totally- 
enclosed fan-cooled 
squirrel-cage motors, 3 
to 125 hp. Also explo 
sion-proof underwrit 

ers’-approved, 20 to 125 hp 
Cooled by air blown along the 
finned outer case 


)/G= ELLIOTT Y=. 
Sra aad CROCKER-WHEELER| ~ 


fe * 
Wound-rotor protected type Form BW. For 
slow smooth acceleration, high starting 
torque with low starting current, or variable 
speed. Drip-proof, splash-proof, 1 to 200 hp " 


Squirrel-cage, totally 
enclosed, non-venti 
lated Form BE. Avail 


able up to and includ ‘ 
ing 3 hp at 1800 rpm, 
for applications requir- 4 
ing protection against , P 
dust, fumes, moisture. > A ‘ff , 
‘ iA j 
S¢ g 
C.A - 
a 
st ia. 
' \ | 
7 


Squirrel-cage splash 
proof. Form BA. Has 
corrosion-resistant cover@ 
which prevent entrance 
of splashing hquids 





Squirrel-cage protected type Form BA. An q 

open dripproof motor for general purpose 

use Available in wide modifications to meet ae Conforms in all respects to AISE 

a variety of conditions standards. Offers more power 
z = without increase in frame size. 


Mill motor, W600 Series, DC. 


Brake motor using latest disk type 
brake mounted on BA dripproof 
motor. Also available with totally 
enclosed and splashproof enclo- 
sures for AC or DC applications. 


4 Above is a partial showing of the complete line. 
For descriptive bulletins, address Elliott Com- 
pany, Dept. P.E., Jeannette, Pa 
Cw-28 








chances are its ©/p solved 


The tiny oil seal that seals in lubrication as it seals out 
the minute paper fragments which would otherwise 
break down the delicate mechanism of a complicated 
* business machine, and the huge 48” oil retainer in a 
four-high steel mill have a common beginning. They 
both started out as severe operational problems. Also, 
they are both typical products which resulted from co- 
operative engineering between the manufacturer and 
Chicago Rawhide’s oil seal engineering specialists. 
Such cooperation is an everyday C/R occurrence. In 
almost every field of manufacture, Chicago Rawhide 
sealing engineers have worked with the manufacturers’ 
own organizations to smooth out lubrication and sealing 


ENGINEERS: We will be pleased to send 
you engineering data on “Perfect” Oil 
Seals on receipt of your written request. 


SIPVIS SIRVENE 


Mechanical Leather Products The Scientific Compounded Elastomer 
Boots, diaphragms, packings and Custom-engineered and custom- 
other products give dependable service built for critical service in aircraft, 
under difficult operating conditions. automotive and other mechanisms. 








problems. That is why, today, you'll find C/R “‘ Perfect” 
oil seals specified as standard equipment in so many 
leading products. 


For 30 years, C/R engineers have pioneered to find 
the “‘Perfect’”’ answer to fluid retention and mechanism 
protection problems. In addition to the many specially 
developed seals, for problem applications, C/R seals 
are available in 15 standard types and 1800 sizes. 


When you specify C/R oil seals for your application, 
you know you are getting the world’s finest sealing device. 


Chicago Rawhide engineering service is always avail- 
able for the solution of your particular sealing problems. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenve OIL SEAL DIVISION chicago 22, Illinois 


Or 
Jai patf 


Ob Seals 
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Pump Speed Can Be Varied to Fit Capacity 


Accurate adjustability within its speed range can be 
provided, it is said, by a streamlined, corrosion resistant 
pump whose speed can be varied while running to compen- 
sate for changes in capacities. Heavy viscous materials as 
well as light, non viscous liquids can be pumped. In 
particular, it is useful with high temperature, short time 
pasturizers because of the sanitary qualities provided by 
the corrosion resistant housing that entirely encloses the 
pump. Adjustable legs give clearance below the base for 
drainage and, in addition, make possible quick line up 
with other equipment 

The variable section on which are mounted the pump 
unit and the motor is of the sheave type, speed adjust 
ment being made by means of a handwheel. The belt is 
accessible for change. On top of this section is a calibrated 
dial showing the operating speed of the pump. 

The pump unit is a positive displacement type employing 05 03 
balanced twin blade impellers. Featured is an O-ring T 
rotary seal of simple construction that is used in place of | | ‘I | / | 
more complicated assemblies. Tests have indicated, it is ‘ume | 
said, that vacuum up to 20 in. of mercury can be main | i tr 
tained without air leakage and that, conversely high line } \ } } 





pressures can be sustained without loss of fluid 


Waukesha Foundry ( Waukesha, Wis 





by + + 

To find horsepower | \ 
for 3500 pounds at ++ 
40 pounds heod 
pressure 


Pump Speeds 
Pump Capacities Number and Required Motor 
Pounds Per Hour Size of Against Required f 
Against 20 Lbs Pump 20 Lb Head 


» 
Head Pressure Pressure a 
” 


Min Max Low High Hp Rpm 
250 4200 i 100 650 1800 4 
1200 12000 50 480 1800 To tind rpm for 
3000 ~=—s- 15000 sous 1800 ‘2250 pounds at 40) 
3000 22500 50 310 1800 aes 

3000 30000 Din 420 1800 Baer ab a 

3000 12500 143 1800 
3000 20000 2 5 218 1800 = 
3000-27500 30 629 1800 | J ~a9<t 
3000 © 40000 i 4123 1800 Al -40 x 
4000 13000 4 j 5 120 1800 ; 60-4 


4000 20000 244 in 5 2 1800 — pressure + +— 
4000 30000 h6 in 5 255 2 1800 | 


+ t ; 




















\ 
S42 oe 
- ret : x Hp + ow - 
4000 50000 21% in ! 1800 \ \ 
4000 60000 4 : 800 pee ft ft 8h} al. 
2 100. 200 300 400 500 600 700 
Revolutions per minute 
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BAKING ENAMEL with high heat and aluminum type they will not crimp trous No dyes or bronze powders are 

chemical resistance adheres to nearly during handling, and the timing andl ised. National Lacquer and Paint 

all metals and can be either sprayed can be perforated without leaving a o., Inc., 7415-39 S. Green St., Chi- 

or dipped. All colors with full gloss, burr. Alleghany Plastics Inc., 785 cago 21, Ill 

semi-gloss or flat finishes are offered. Chestnut Rd., Sewickley, Pa 

United Lacquer Mfg. Corp., 1001 W LABELS that can withstand wide 

Elizabeth Ave., Linden, N. J METALLIC BRONZE LACQUERS simu- changes in temperature and humidity 
late the appearance of plated metals. are available for marking fluid lines 

Disks ior time cycle control instru- Fifteen shades are available; all col- E-Z Code Div., Western Lithograph 

ments are made of plastic. Unlike the ors are light-fast, non-fading and lus- Co., 600 E. 2nd St., Los Angeles 


CONTINUED ON PAGE 222 
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Cylinders Installed Without Pipe Connections 


Actual pipe connections to air and hydraulic cylinders 
can be avoided with the use of an O-ring cylinder mount- 
ing that permits either single or double-unit, side by 
side manifold mounting. The piping is directly connected 
to ports in a machined flat surface mounting plate or 
manifold, and the cylinder is mounted on this plate with 
its ports mating with the mounting plate ports The con- 
nections are sealed by O-rings that are preassembled into 
the ports of the cylinder at the mating surfaces to do away 
with the job of installing the O-rings separately. Instal- 
lation or removal of the bolts or screws securing the 
flanges of the cylinder to the mounting plate is all that is re- 
quired to install, remove, or replace the cylinder 

Other advantages claimed for this O-ring mounting 
are: increase in hydraulic fluid flow because the O-ring 
ports are equivalent to ports one size larger than the 
conventional ports in which the pipe inner diameter fills 
part of the port hole; minimum pressure loss; smooth 
fluid flow; avoidance of turbulence and aeration since there 
are no sudden changes in transverse internal areas of pipes 
ind accompanying fittings that may be necessary 


CYLINOER 
PoRT 
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Instrument Detects Leaks in Vacuum Systems 


For those who have occasional need of an instrument to 
detect a suspected leak in vacuum system, there is such a 
unit available. It can establish the presence of a small leak 
in Vacuum systeims as low as one micron of mercury. 

To accomplish its purpose, the instrument makes use 
of the tendency of hot platinum to emit positive ions 
when stimulated by infinitesimal traces of halogens or their 
ompounds. Thus to detect a leak, the glass sensitive tube 
of the leak detector is sealed into the system under test 
ind the system is then pumped down to a moderate 
vacuum. A jet of Freon gas or other halogen containing 
ras is directed against portions of the system suspected of 
leaking. When the jet strikes a leak there is a sudden 
leflection of the meter needle on the instrument face 
because the gas, entering the system, instantly increases 
the ability of a hot platinum anode in the sensitive tube 
to emit positive 10ns 








long, 1,°, in. in diameter, and has a 3 in. tabulation 
in. outside diameter. This may be connected to a system 


under test with a fitting of the stuffing box type 


The circuit employs three standard radio tubes and is ot 
voused in a cabinet 10} in. wide, 74 in. high, and 8 in 
leep. This cabinet comes on a dolly fer convenience in 
working around large systems. The sensitive tube is 5 in Eastman Kodak ¢ Roch 
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FiLTERS designed for use wherever ELECTRIC VIBRATORS of the semi- HEAVY DUTY CASTERS, swivel and 
dirty liquids are circulated. Simple con- _ noise-less type substitute rubber strik igid, are now made in 5, 6, 8 and 10 
struction features a radial fin insert ing parts for metallic ones. Proper in. wheel diameters. Pressure lubri- 
made of stainless steel wire. Other capacity is insured by a choice of four cated wheels with roller bearings are 
materials are available, however. Dol models that may be used singly or in available in steel, rubber tread or 
linger Corp., 11 Centre Pl., Roches- combination of two or more. Sintron Celeron. Bond Foundry & Machine 
ter 3, N.Y Co., Homer City, Pa Co., Manheim, Pa 
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I customer Rbporte: 
\NO/REJECTS IN 30,000 BUSHINGS 
MADE OF CONTINUOUS CAST BRONZE! 


An aircraft engine manufacturer states that the first 30,000 bushings made 
of Asarco Continuous Cast Bronze (75% Cu, 5° Sn, 20% Pb) were tested 
with black light. There were NO REJECTS! Inspection by this means 
was discontinued as no longer necessary. 

Asarco Continuous Cast reds, tubes and shapes offer production 
economies which are unique. Porosity is virtually non-existent. No sand, 
dirt or other foreign matter is used in the casting process, so that there 
are no inclusions to harm tools, Cutting speeds can be high, too. All stock 
for machining is held to close tolerances and is Medart straightened. Tube 
concentricities are within 1.5°% of wall thickness. Continuous Cast Bronzes 
are ideal for use on automatic screw machines 

You can get Continuous Cast Bronzes made to order in a wide variety 
of alloys ...in standard lengths of 12’ lengths 5’ to 12’ on request 
lengths 12’ to 20’ on special arrangement 

216 sizes of the standard Asarcon 773 bronze (SAE 660) are stocked 
in 105” lengths for convenience at warehouses in principal cities across the 
country. Distributors will cut the warehouse stock long or short to suit your 
specific requirements. 

Send for a free catalog on Asarco Continuous Cast Bronze 
It contains physical properties, photomicrographs, table of stock 
shapes and sizes, weights and other valuable information 


te=™—___L. P 
POROSITY VIRTUALLY ELIMINATED { CO, = 
WITH CONTINUOUS CAST BRONZES PARISON of 


Note in these photomic rographs the superior 





TYPICAL 
TRENGTHs 





} 
‘ 
‘ 


T 
dispersion of constituents in the continuous | 85-5.5_5 a S 


cast alloy _ also its outstanding freedom | 


from metal faults 


ln additio 


n 
abhor, 40 the tens 


tle str ng 
West Coast Sales Agent gue ch 6s Cast Br, 


KINGWELL BROS. LTD, 444 Natoma Street, San Francisco, Calif freased from 1 naracteristies 
ait by other a 40 double tho 


American Smelting and Refining Company | vc.“ meen. 
OFFICES: Perth Amboy Piant, Barber, New Jersey ine pie 
Whiting, Indiana ae 
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Versatility Displayed by Recorders of Test Data 


Time spent in tedious compilation and point by point 
plotting of data can be saved by using the two pen elec- 
tronic instrument shown in the accompanying photograph 
It records two functions simultaneously against time. Since 
both functions are drawn as continuous curves on a 9{ in 
wide chart, users can follow swift-cnanging variables with 
ease, it is pointed out 

Two separate electronically-simplified measuring cir 
cuits, two balancing motors, and two recording pens are all 
housed in one case. Circuits can be supplied to work with 
thermocouples thermohms, strain gages, tachometers, ther 
mal converters, pH cells, or most other types of primary 
elements. The instrument can operate controls or alarms 

Recording pens operate overlapping or side-by-side, 
either across full scale or a specified portion of the full 
width. Speed of response for full scale pen movement 
is 3, 2 or 1 second, as specified. Chart speed, the Y or 
time axis, can be selected in the range of 1 to 1,800 in 
per hour. To aid in identification, the instrument draws 
one curve in red ink, the other in black. Index pointers are 
red and black to correspond. Any single range may be 
selected. The same range can apply to both pens, or the 
ranges may be different 

Another recorder being introduced by the manufacturer 
has an adjustable zero suppression feature by means of 
which the Operator can ignore that portion of the range 
in which he is not interested while he spreads the few 
millivolts he wants to watch across the entire width of the 
instrument chart. Another feature, adjustable range, per 
mits him to select his own scale calibration at will 

Some typical measurements include: measurements with 
strain gages for experimental stress analysis, weighing op 
erations and similar matters whereby adjustable zero com 
pensates for tare weight and range can be adjusted to 
provide the desired scale calibration; temperature differ- 
ence measurements with thermocouples to measure small 
temperature changes at elevated temperatures; speed meas- 
urements in which by using an electric tachometer as the 
primary element, this recorder can measure change of 
speed over a narrow range, or assist in the study of speed 





regulation characteristics of motors, engine governors, and 
other mechanisms. 

Calibrated d-c millivoltage range is adjustable from a 
minimum across-chart span of 1.1 mv to a maximum 
range span of 22 mv. Uncalibrated coarse and fine 
rheostats provide maximum zero ——— of —50 or 
4-50 mv, continuously adjustable een these limits 
These adjustments are indepeadent. Range remains con- 
stant during zero adjustment; zero suppression remains 
constant during range acjustment. 

Philadelphia, Pa 


4934 Stenton Ave 
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Process Smooths and Brightens Aluminum 


Two years of research have resulted in an aluminum 
finishing process that is said to give a bright surface as 
well as a smooth clean surface for electroplating. More 
over, handling is reduced and the results are uniform 
The process consists of a cleaning operation followed 
by immersion of the part in a chemical bath for which 
the equipment and procedures are similar to etching. The 
last step is an acid dip—omitted for anodized parts 

The chemical bath uses a dilute solution of common 
chemicals. This makes for low dragout loss atid ease 
in handling. The dilute solution is not excessively active 
nor does it evolve large amounts of gas during proces 


sing. This allows relaxed control in processing and un 
form results on the finished part. The slight amount of 
fume evolved from the tank is mainly steam. No serious 
health or corrosion hazard is present. While the dilute 
solution is acid and should be treated with proper pre- 
cautions, there is no serious danger from skin contact. 
This brightening process can be used with all wrought 
aluminum alloys, but is particularly effective with high 
purity aluminum and alloys 25, 3S, 52S, 61S and 1508. 


Kaiser Aluminur: & Chemical Sales, Inc., 
919 N. Michigan Ave., Chicago, Ill. 
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Specially processed copper alloys 


with a money-saving grain structure 


Formbrite is a meiallurgical development of 
The American Brass Company applied to copper 
alloys, particularly brass. A special rolling or 
drawing process plus a special heat treatment im- 
part a superfine grain structure to the metal. 

Because oi its fine grain and hard surface, sub- 
stantial economies can be effected in polishing and 
finishing. Usually only a simple color buff is re- 
quired before plating. 

As a drawing brass in the form of sheet or strip, 
Formbrite is stronger, harder and more resistant 
to scratching and abrasion—yet so ductile that it 
readily withstands deep-drawing operations. 

In the form of rod and wire, Formbrite has 


about the same strength as regular cold heading 


Fogmbrite is o trademark of The American 
Brass Company designating copper-base 
alloys of exceptionally fine grain, com 
bining unusvol polishing characteristics 
with good strength and hardness, plus 
excellent ductility 
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wire—with good ductility. It is ideal for rivets, 
wood and machine screws and upset products 
generally. A minimum tumble cleans and polishes 
Formbrite fastenings. 

Formbrite is beyond the experimental stage. 
Millions of pounds have been made, sold and 
satisfactorily fabricated and finished. It costs no 
more than standard drawing or cold heading brass. 
If you are cold-working brass in the form of sheet, 
strip or wire, you will want to know more about 
Formbrite. Write for Publication B-39 . . . and if 
you'd like to compare Formbrite with ordinary 
drawing brass in your own polishing room, ask for 
the kit of two sample cups. The American Brass 
Company, General Offices, Waterbury 20, Conn. 


the name to remember in 


COPPER: BRASS: BRONZE 
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Instrument Controls Temperature of Dimpling Dies 


This automatic pyrometer control has been designed for 
controlling the temperature of dimpling dies used on 
aircraft structures. The unit includes two double contact 
meter relays, one for each section of the die. Each meter 
has an on and off contact for regulating the heat of the 
die and a low limit contact for safety shut off 

Temperature range is from 350 to 750 F. Other ranges 
can be supplied for temperatures from minus 75 to 3,000 
F. The corresponding Centigrade markings are shown 
on all dials. Meter contact settings are adjustable over 
the full temperature range 

No vacuum tubes are used in these controls. Control 
action is by direct contact in the locking contact meter 
relays. Current in the contact circuit is carried through 
an extra winding on the meter moving element. Con- 
tacts are separated by an automatic interrupter relay 

Controls are made in single or multiple units 
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Relay Provides Close Voltage Differential 


To a line of magnetic relays for industrial and com 
mercial control applications has been added another that 
is intended for use in a-c circuits where a close voltage 
differential between relay pickup and dropout is needed 
A typical application is protecting a-c motors up to 2 hp 
against damage caused by low line voltages. Others in 
clude power and lighting bus transfer and, in some cases, 





over-voltage protection 

These relays consist essentially of an insulating base 
on which are mounted a power type 130 a-c magnet 
relay, with single pole, normally open contacts and a 
small saturable reactor. The relay coil and reactor are 
connected in series. Because the reactor imparts non linear 
characteristics to the relay circuit, slight voltage changes 
across the series combination result in wide current vari 
ations required for close differential operation. 

Nominal coil voltages for heavy duty types are 115, 
230 and 440 v 60 cycles, for light duty types 115 and 
230 v 60 cycles. Heavy duty contacts are rated at 25 amp, 


30 v, 60 cycles, 2 hp maximum 
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Valve Unloads Without Back Pressure to Tank 


The purpose of this valve is to unload one part of an 500 to 1,500 psi, adjustable from minimum to maximum 
oil hydraulic circuit at no back pressure to the tank. It in both ranges 
is Operated by pilot pressure from some other part of The model number of this valve is 8826. It is a new 
the circuit. Free flow to the tank continues as long as type unit that has been added to the standard line by the 


the pilot pressure is higher than the setting of the valve manufacturer. Complete details on operation and construc 
t mS 
i 


The valve features a balance piston design for close tion can be obta 
accurate fit in the valve bore. It is available in’ sizes 
} to 14 in., in two pressure ranges of 50 to 150 psi and 

Circle No. 14 on Reader Service Card 
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MAXITORQ 


Keeps 
Good 
Company 


...in the 
PACKAGING FIELD 


The MAXITORQ floating disc CLUTCH takes care of power transmission in this Model FF 
packaging machine, used in freezer plants to overwrap frozen food packages. 





The Package Machinery Company, Springfield, Mass., one of the largest manufacturers of pack- 
aging machinery in the world, builds approximately 100 different models of machines. Their 
engineers say, “We have been so well sat’ fied with the Maxitorg Clutch that we have adopted 
it as standard on practically all machines we build that require a clutch type of drive.” 


This specific Maxitorg is the NO. 23, single dry type, 1 H.P. at 100 r.p.m., 4-1/32” long, 3-15 /16” 
dia. There are 8 standard capacities, 1/4 to 15 H.P. single or double, wet or dry. Separator springs 
keep discs “floating” in neutral... prevent drag, abrasion, heating. Assembly, adjustment, take- 
apart are manual...no tools required. Disengagement is instant and complete. 


Within its capacity, the Maxitorq Clutch serves many applications for machine tools, industrial 
products, mowers, textile, printing, mining, lumbering, packaging and a host of other machines. 
Ask for our engineering recommendations... join “Maxitorq’s good companies.” 


Send for Catalog No. PES 











THE CARLYLE JOHNSON ‘MACHINE COMPANY 
MANCHESTER + CONNECTICUT : 


Propuct Encineertnc — May, 1951 





COMPONENTS MATERI 


A 


I 


Ss 


continued 





Turnbuckle Speeds Aircraft Cable Rigging 


Rigging the cable operated control systems of aircraft 
presents a number of problems. One is the difficulty in 
maintaining definite cable lengths throughout a given 
number of units. Second, considerable time is lost in 
connecting va ‘ous sections together with turnbuckles and 
in the final rigging of the ship. Third, the same time 
consuming rigging job must be done each time the cable 
system is broken down for repair, service or shipping. 

To solve these problems, a quick connecting turnbuckle 
has been produced. It consists of three main parts, a 
frame and a link connected and locked by a pivoting 
lever or arm. The frame is notched to receive the pivot 
end of the arm, and the closing and locking of this arm 
into the frame increases the cable tension. The arm can 
be inserted into anyone of the slots in the frame. The 
opposite ends of the frame and link are provided with 
threaded portions to allow the closed and locked unit to 
be used like other turnbuckles for fine close adjustments. 
Openings are provided to assure proper thread bearing. 

The difficulties encountered in maintaining uniform 
cable lengths, problem one, are overcome by this new turn- 
buckle because its take-up is so much greater than that 
of the conventional type. Thus, for the 4%; in. cable 
model, the take-up in the threaded portion is 0.687 in. 
plus 0.875 in. in the quick connecting portion. The con- 
ventional turnbuckle has a total of 0.42 in. in takeup. 
Problem two is the loss of time in rigging cable systems 
Time required with the new turnbuckle can be reduced 
by connecting all the turnbuckles at their extreme length 
except one that is accessible. From the position of this 
one, the amount of take-up needed is determined, the 
necessary adjustments to the others are made, and then 
the tension on the entire system is built up using the 
readily accessible one. Problem three is time lost each 
time the cabie system is broken down. This time is cut 
when the new turnbuckle is used 


R & D Turnbuckles, 698 Englewood Ave., Kenmore, N. Y. 








(A) 


(B) 


St Sie 


(C) 





Q 


RLV Se 


Connect quick connecting sections together by 
means of pivot arm 





ee 


0 


Close and lock bringing cables up to approximate 
tension, controls positioned. 





Moke fine adjustments same as a standard 
threaded turnbuckle. Locking is not dependent 
on cable tension 
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Mercury Clutch Provides Mount for 
Flexible Coupling 


Recently announced was a mercury clutch coupling, a 
complete unit consisting of a mercury clutch with provi- 
sion for mounting a flexible coupling between it and 
the driven load. The mercury clutch coupling used in 
conjunction with a flexibie coupling provides a satisfac- 
tory connection, it is claimed, between the motor shaft 
and the driven shaft without the necessity of maintaining 
exact alignment. The unit has been designed for instal- 
lation on the shafts of integral horsepower electric motors 
up to 15 hp in rating. 


Automatic Steel Products, Inc., Canton, Obio 
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NEED MORE DATA... 

..on New Components, Materials, and Parts? q [ A DE Res 
.. on Products Appearing in the Advertising Pages? i 
WANT COPIES OF... “SERVICE 


.. the latest catalogs and manufacturers’ bulletins? 


Every month Product Engineer- 
ing describes in detail the most 
significant NEW developments in 
parts, materials, components, and 
products . . . and lists scores of 
NEW catalogs and bulletins avail- 
able from manufacturers. To 
obtain additional information on 
these new products and to get 
copies of any manufacturer's bul- 
letin of interest to you, use the 
postcards on these pages. 


PRODUCT ENGINEERING: Not good after 7/1/51 
Please send me more information on the New Parts and copies of the 
New Bulletins identified by numbers circled below: 
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USE THIS cARDD> 














* For further information on 
products described in the 
New Components, Materials, 
and Parts Department. circle 
the postcard number. 























* For additional information 
on products advertised in 
this issue, fill in numbers of 
the pages on which the prod- 
ucts are advertised in spaces 
provided on postcards. Use 
advertisers initial if more 
than one advertisement ap- 
pears on a page. Write in 
name if pages are unnum- 
bered. 





BUSINESS REPLY CARD 
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Readers’ Service Department 
* For copies of any manu- 
facturers’ bulletins described 
on page 256. and following. 
circle postcard number. 
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NEW CATALOGS AND BULLETINS 
NEW PARTS, MATERIALS, AND COMPONENTS 


PRODUCTS APPEARING IN THE ADVERTISING PAGES 


Getting ALL the informa- 
tion about ALL of the signif- 
icant new developments in 
the design field every month 
is a tough . . . and time con- 
suming . .. job. To save you 

:4 time, the editors of Product 
Engineering screen hun- 
dreds of new products each 
month, select the outstand- 
ing ones, and check the 
manufacturer of each for 


BUSINESS REPLY CARD | additional information on 


First Class Permit No. 64, (Sec. 349, P. L. & R) New York, N.Y | 
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Valve Holds Flow Stable 


Over Wide Pressure Range 


Hydraulic circuits and systems can 
a er type flow control valve t 
stant fluid flow over a wide range of 


be provided with 
hat maintains con 
pressures or con- 


stant machine feed over a wide range of feed resistances 
The valve is adjustable from completely shut off position 


to 25 gpm maximum flow 


Its maximum recommended 


inlet pressure is 1,500 psi; the maximum outlet pressure 


is equivalent to 100 psi less than the inlet pressure 


drain line is required. The long arc 
rotation, 270 deg, makes for accurate 
The valves comes in 8 models, four 


No 
of control lever 
flow settings 

in the g in. pipe 


size and four in the ? in. pipe size. Those in the § in. pipe 


size supply 1, 2, 4 or 6 gpm maximum flow 


the } in. pipe size supply 10, 15, 20, 
mum flow. 


Adel Dit 


10777 Van Owen St 


Those in 
or 25 gpm maxi- 


f General Metals Corp., 


Burbank, Calif. 
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Valve Uses O-Ring Seal 
To Overcome Leakage 


regulating the flow 


O-ring 


A stop cock for 
liquids is fitted with 
away with external leaking 
closely to reduce internal weeping 
such that it turns easily 
this all brass and it 
sembled quickly 


an seal 


valve can 


that is 
Moreover, 
The 
One quarter turn opens or closes 
be assembied or 


or other 
to do 
the plug is fitted 
nit, 


oft water 


said 


though, is 


t 
disas 


This type of valve is used on jet pumps, spray pumps, 


boiler feed lines and similar places. In size it is 
There is a choice of two plugs 


long and fits a } in. pipe 


24 in 


One is full ported with an area of a one in. pipe in port. 


The other is a } in 
needle valves or for similar 
information can be secured 


port that may be 
nine 
from the 


Reynolds Shaffer ¢ 


adjustments 


used in place of 
Detailed 
manutacturer 


Detr Mich, 
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Molded Plastic Fittings for Plastic Piping 


Injection molded plastic reducing 
bushings and end plugs for use with 
the manufacturer's plastic pipe are 
now available. Their design incorpo 
rates a hexagonal ring for positive 
wrench grip and International Pipe 
Threads. The reducing bushings come 


in 15 sizes ranging from 2 x 14 in 
down to 3 x } in., and the end plugs 
are obtainable in 6 sizes from 2 to 4 
in. The range of sizes make only 
ong reducer bushing necessary to re 
duce one size pipe to another. 
Molded from a single piece of 
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thermoplastic material, they are light 
weight, can be installed rapidly, and 
assure leak-proof connections. Also, 
they are resistant to many chemicals. 


10225 Meech Ave., 
Cleveland, Obio 


Lar 


n Products Corp 
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Spectrometer Measures Alloy Constituents Rapidly 


Almost instantaneous analysis of 
metals can be made by a direct read- 
ing spectrometer that is said to repre- 
sent the most advanced unit of its 
type. It is applicable to a wide var- 
iety of metals including stainless steel 
and similar materials but there are 
believed to be additional uses in 
many other inorganic fields. A single 
instrument can mesure 25 elements, 
up to 20 simultaneously. In addition, 
the instrument can be designed to 
meet the requirements of a number 
of large plant problems as it is not 
limited to one type of analysis. Its 
accuracy is such that results compar- 
able to chemical analysis can be pro- 
duced. Recorded analyses of samples, 
element by element, can be provided 
within a period of two minutes 


Applied R 
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Low Speed Motor Incorporates Brake 


A recently introduced electric power 
drive development is a geared head, 
fan cooled motor that incorporates a 
motor-mounted disk-type brake. The 
brake can be supplied for either 
stopping or holding service. Both 
motor and brake are totally enclosed 
and dust tight so that the drive can 
be used in atmospheres containing 
non-explosive dust, vapors and other 
injurious foreign materials. Ratings 
range from 2 to 15 hp and speeds 
from 280 rpm to 30 rpm inclusive 

Among the features of this prod- 
uct is a dual cooling system that pro 
vides an internal fan to circulate air 
inside the motor and an outer fan to 
pass cooling air over the case 


} 


Los Angeles, Calif 
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BRAZED JOINTS made with a copper 
brazing paste containing tron are said 
to be stronger than those employing 
more copper. Paste also reduces fluid 
ity of the brazing material. Glidden 
Co., ( lev eland, Ohio 


VARIABLE SPEED DRIVE, approximately 
{ in. overall length, rated up to 2 
lb-in of torque, 0.025 hp and 20,000 
rpm, now has a direct, level type 
speed control. Metron Instrument 
Co., 432 Lincoln St., Denver 9, Colo. 


CASTER with 10 in. pneumatic wheels 
moves loads up to 1,200 lb with mini- 
mum shock and vibration. Sparkproof 
Cased bearings reduce race wear 
Aerol Co., Inc., 2820 Ontario St., 
Burbank, Calif. 


CONTINUED ON PAGE 232 
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AN approved (3303-1) 


ELECTRONIC AND 
COMMUNICATION RELAYS 


@ Hundreds of thousands of R-B-M telephone type AN approved (3304-1) 
relays saw Government service in World War II. Now 
most of these relays are available in hermetically 
sealed enclosures designed to meet AN specifications. 
R-B-M hermetically sealed telephone type relays 
are available in contact forms up to and including 4- 
pole, double throw, 3 ampere, 28 Volts D.C. construction. BB. Peaduction and Eo. 
Also 10 ampere rating up to and including 2-pole 2 senstian trelitites in tue 
double throw at 28 Volts D.C. All relays available with plants, located in different 


states, (over a quarter 


approved AN plug connector, or solder connections. 2 


million square feet), can 





assist you in the develop 


Exgineers/ What is YOUR hermetically sealed relay re- 
- * / ment and production of 
quirement? R-B-M is developing new and smaller relays to special electro-magnetic 


meet Armed Services requirements. Perhaps one of these devices for Armed Serv- 
will solve your problems. Write giving complete relay spec- ices application, 
ifications, application, quantity and AN specifications ap- 


plying. Address Dept. C-5, 




















R-B-M DIVISION ESSEX WIRE CORP. 


Logansport, Indiana 


. 


MANUAL AND MAGNETIC ELECTRIC CONTROLS FOR AUTOMOTIVE INDUSTRIAL COMMUNICATION AND ELECTRONIC USE 
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Combustible Gas Indicator 
Fits Limited Space 


Engineered along building block lines to permit sep- 
arate mounting of controls and indicating meters in marine 
installations where space is at a premium, this combustible 
gas indicator reveals the presence of combustible vapors 
so that measures can be taken to prevent the concentra- 
tion becoming dangerous. It is made up of three units, 
indicating meter, control box and detector head, inter- 
connected with heavy cables. All are constructed of cor- 
rosion resistant materials finished in chrome 

The meter, a 2} in. hermetically sealed, flush mounting 
type, which can be placed anywhere on the instrument 
panel, shows the concentration of combustible gas. The 
control box, which can be placed at a convenient remote 
location, cstcies a toggle switch that puts the instrument 
into operation and a pilot light to show that the instru- 
The pilot light also checks on the 
operation of the detector unit and monitors the voltage 
regulation. The detector head, protected with five thick- 
nesses of heavy close mesh monel metal screen, mounts 
low in the hull where explosive vapors collect 

Operation is based on the fact that when a mixture 
of air and combustible gas or vapor is brought in con- 
tact with a hot platinum wire, rapid combination of the 
combustible with the oxygen of the air takes place at 
the surface of the wire, raising the temperature of the 
wire, and consequently increasing its electrical resistance. 
This change in resistance actuates the meter. Consequently, 
the amount of combustible present is indicated directly by 
the meter 


ment 1S in service 
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“WHEATSTONE BRIDGE” CIRCUIT 
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D-c Reference Voltage Stable to 0.25 Percent 


Self balancing potentiometers, wire strain gages, re- 
cording oscillographs, resistance thermometers and similar 
instruments used both in industry and laboratory can be 
provided with an electronic standard cell that gives a d-c 
reference voltage stable to 0.25 percent. Output ripple 
on the low current models is said to be less than 0.01 
percent. Stability is maintained under wide temperature 
operation and under continuous, long term use 
lits cause no damage 


range 
Momentary short circ 
Models can be secured with reference voltages of 1.00, 
10.00, 100,00 v. or the eletrochemical standard cell voltage 
of 1.018 v. Units for any voltage from 0 to 100 v with 
current drains from 0 to 30 ma are also available. All 
operate from an a-c source; 90 to 130 v, 50 to 500 cycles 
The electronic standard cell is housed in a gray 

ment case of open grill design 
Hastir Instrument = 6 


instru- 


Hampton, 
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Speed at your production lines means 
speed to the front lines! 
CONSULT YOUR INDUSTRIAL FINISHES SPECIALIST 


You're meeting more than consumer demand when 
you're manufacturing for the armed services. You're 
meeting demand that might mean life or death, 
success or failure for our armed forces 

You can’t take chances with a finish for fuel tanks, 
for instance. For World War II, government specifi- 
cations called for a finish that would resist salt water, 
sand abrasion, rain, sun and abnormal wear condi- 
tions. It was up to Industrial Finishes Specialists to 
find the answers. Working with government experts, 
they developed finishes that helped keep fuel moving 
to the front. Today they are developing special fin- 
ishes for just about every type of military equipment, 
and for just about anv type of climatic condition that 
could be encountered. 


And war-emergency research such as this inevitably 
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results in finer finishes for the products that are 
bought for the home 

So if y ~u’re manufacturing for defense orders, con 
sult an Industrial Finishes Specialist. He can help 
you solve production and cost problems, maintain 
product quality, whether for defense or civilian needs 


“phe better the finish 


— 


the better the buy 


ae 
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Valve Controls Electro Hydraulic Servomechanisms 


The servo control valve is a precision component for 
use in high performance electro-hydraulic servomechan- 
isms requiring high natural frequencies and delivering in 
excess of 5 hp. The servo valve consists of two sections, 
a pilot valve and a power valve. The pilot valve, acting 
as a preamplifier, controls the = of the power valve, 
which in turn controls the delivery of up to 5 hp of 
hydraulic power to a ram or hydraulic motor. The pilot 
valve requires for its maximum effectiveness an electro- 
mechanical transducer, such as a torque motor, capable 
of displacing the pilot piston 0.004 in and exerting a 
force output ot 4 pounds 

To insure stability and to improve the linearity of the 
servo system in which it is employed, the position of the 
power valve is measured electrically by a linear differential 
transformer pickoff. This pickoff is linear within 1 per- 
cent over the range of travel of the power vaive. When 
excited with 10 v at 400 cycles per sec, its sensitivity is 
9 v per in. zero output from the pickoff to correspond 
to the neutral position of the valve is easily obtained 

By providing 0.0002 to 0.0004 in. underlap between 
the lands of the pistons and their corresponding posts. Model MX Model XA 
high performance, low dither level, and continuous linear 
output down to displacements of 0.0001 in. are obtained. yax Power Output (3,000 psi 5 Hp 2.5 Hp 
The bores of both the pilot and power valves are lapped yay Output Flow Rate (3,000 psi 
to insure negligible leakage past the lands. The internal — pice Valve 
leakage at 3,000 psi is approximately 0.15 gallons per 
minute in each valve 

Aithough the device is suitable for any servo system, its 
high pressure rating and capacity make it especially adapt- 
able to aircraft and military applications Hydraulic « 








8.8 Gpm 4.1 Gpm 
Stroking Force (3,000 psi 135 Ib/in 75 Ib/in 
Hydraulic Tubing Diameter 5/16 in 1/4 in 

Max Operating Pressure 3,000 psi 3,000 psi 
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Seamless Nylon Balls Have Close Tolerances 


Nylon plastic balls, mass produced to tolerances of 
+0.001 in. on diameters and 0.001 in. on sphericity, are 





now available to manufacturers for use in valves, valve 

omponents, specialized friction bearings, dedents, me- 

chanical checks and numerous other commercial and 

industrial applications. In sizes from § to 3 in., these 

seamless Nylon balls provide toughness at low tempera- 

tur tant abrasion, stable in form at high tem 

in weight and chemical resistance 

example flow temperature of Nylon balls is above 

the coethcient of linear thermal expansion is 

in. per in. per deg F, and 1.7 Btu per hr/sq ft 

is the thermal conductivity. Electrical 

properties it lude a short-time dielectric strength of 385 

v per mil, a dielectric constant of 4.1 at 60 cycles. Among 

the mechanical properties are a tensile strength at 70 

F of 15,700 psi and at 170 F of 7,600 psi, while 9,600 

psi is the shear strength. Water absorption is 1.5 per- 

cent. Flammability is no problem since Nylon is self 
extinguishing 


dce P. ) Van Wyck Blod., Jamaica 1, N. Y. = <tt 
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WHY MORE AND MORE TUBING MADE 


"The Yoder Way” 


GOES INTO THINGS 


Since Yoder in 1939 first introduced their electric-weld 
tube mills, high quality tubing at low cost has become 
available in quantities heretofore undreamed of. 

The relatively low first cost of these mills, compactness, 
simplicity of operation and high production, virtually 
created a new industry, specializing in making fine 
tubing and making fine things from tubing 

Thousands of manufacturers of automotive equipment, 
household appliances, home and business furniture, farm 
equipment, bicycles, garden tools, boiler tubes, electric 


DESIGNED TO STAY 


conduit, etc., have found in this tubing a ready means 
of making their products lighter and more attractive 
in appearance, yet stronger and longer lasting 

As a result, the demand for tubing has increased faster 
than the supply, so that tube-making “the Yoder way” 
today, more than ever, offers attractive rewards to 
private enterprise 

Send for 68-page book of information on the mechanics 
as well as the economics of tube making. Estimates and 
recommendations for the asking 


THE YODER COMPANY > 5522 Walworth Avenve, Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* PIPE and TUBE MILLS-cold forming and welding | 
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Impeoved Splice Cap Facilitates Installation 


For “pigtail” splicing of electrical 
wires, there is a splice cap whose ; 
open end construction is said to fa- =7—-sts 
cilitate its installation and inspection 
It is designed to insure that wire 
insulation is always flush with the 
splice cap for maximum circuit pro- 
tection and that wires are always 
inserted to the full depth of the 
splice cap for maximum joint efn 
ciency. Only two sizes of splice caps 
are required for the most frequently 
used combinations of two or more 
wires ranging from two No. 18 to 
three No. 8. Snap-on insulators of 
fixed insulating value do away with 
the necessity tor taping of joints 
and prevent insulation breakdown in 
service. A companion to the splice 


cap is a lug for both single and . > r e 
multiple wire terminations. Both are . oe 
installed by special tool (1) INSERT TWISTED WIRES into splice cap, held in pressure tool. (2) Crimp 


B nan Electrical Product ) splice cap. (3) Cut off excess wire protruding beyond splice cap. (4) Push on insulator 
Hillsid (5) Turn up locking ring. (6) Insulation is completed. 
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Sky Rule Supplies Aircraft Data At a Glance 


Engineers of the Douglas Air 
craft Co. have developed a slide 
rule, called the Sky Rule, for com 
puting aircraft performance data 





without recourse to voluminous text 
woks and charts. In addition to 
the conventional C, D and A scales, 
it has 20 others peculiar to avia 
tion. Scale markings are theoretic 
ally accurate to one ten thousandth 
of an inch, it is said 
With the Sky Rule it is possible 
to determine at a glance the Mach 
number, true air speed, indicated air 
speed, density altitude, tempera 
ture rise and numerous other aero 
nautical functions Airplane per to conversion tables Two scales 
formance may be evaluated either permit onversion from degrees 


in mph or knots without reference Centigrade to corresponding Fahr 
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PLASTICIZER makes old rubl parts MASKING COMPOUND protects surfaces STROBOSCOPE, 1} in. in dia by 5 in 
feel and perform like new, i from welding arc spatter and flame long, operates like a flashlight to in 


Surfaces hardened cracked Spread on with a welding flux, it is dicate synchronous speeds. Its tube 
ome inelastic can be made serviceabl isily removed after the welding 0} rectifies light during the positive por 
igain. Schwartz Chemical Co., In ration Eutecti Welding Alloys _ tion of the a-c cycle. Synchroscope Co 


326-328 W. 70th St... New York 2 Corp., 40 Worth St., New York 57 William St., New York, N. ¥ 


CONTINUED ON PAGE 248 
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7 BORON STEELS 
GRAINAL TREATMENT 


meets new specifications 


To meet the requirements of boron-treated 
steels, use Grainal Alloys—metallusgically 
engineered multiple-element ferro-:lloys con- 
taining boron. 

The combination of elements in these alloys 
is most effective and produces extremely uniform 
results in raising the hardenability of very 
low alloy steels. 


: 


Nominal compositions of three grades available: 








Vanadium Grainal Vanadium Grainal Grainal 
No. 1 No. 6 No. 79 


Vanadium 25.00% Vanadium 13.00%, Aluminum 13.00%, 
Aluminum 10.00% Aluminum . Titenium 20.00%, 
Titanium 15.00% Titanium . Zirconium 4.00%, 
Boron 0.20% Boron ’ Mangonese 

Boron 

Silicon 


VANADIUM CORPORATION OF AMERICA 
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Accuracy Improved in Cells Used With Controllers 


THESE DIFFERENTIAL PRESSURE CELLS based on SR-4 
resistance wire strain gage measurement are interchange- 
able, precision products used with indicating, recording 
and controlling instruments to take differential measure- 
ments of fluid and gas pressures. In addition, the cells 
may be used for measurement of flow, liquid level, and 
for other purposes such as determination of airfoil pres- 
sure distribution in wind tunnel tests 

Each cell consists of a pair of matched Monel metal 
pressure bellows arranged to apply opposing forces on a 
cantilever beam to which SR-4 strain gages are bonded. 
The sensing element is hermetically sealed by solder in 
an aluminum box. Electrical connections are made 
through glass-to-metal seals. The cell is insensitive to 
linear acceleration in any direction and may be mounted 
in any position without affecting pressure indications 

Differential cells are designed for the standard 120 
ohm circuit and for 300 ohm Recommended 
input voltages are 6 v and 12 v respectively with maxi 
mums of 8 and 16 v respectively. Output at rated differ 
ential 2.000 0.005 millivolts per volt 
input. Cells are temperature compensated for zero and 
span. Calibration accuracy is within } percent of full 
scale anywhere within the rated range. Two pressure 
ranges are available: 10 and +20 Ib per sq in. Maxi- 
mum permissible line pressures are 50 and 100 Ib per 
sq in. respectively 


circurts. 


pressures 1S 
i 


A SERIES OF SR-4 UNIVERSAL (TENS!ION-COMPRESSION ) 
LOAD CELLS have been redesigned for larger scale pro 
duction. They have the same construction as those they 
replace and contain sealed in sensing elements consisting 
of SR-4 resistance strain gages bonded to a steel 
column or bar and compensated for temperature vari 
ations. However, the safety factor for overloads has been 
increased and the accuracy with off center loads is said to 
be better. They may be used with indicating, recording 
or controlling instruments for industrial weighing and 
related purposes. Female I ends of the 


wire 


threads on both 
cells take tension or compression fittings 

Rated load capacities are 500, 1,000, 2,000, 5,000, 
10,000, 20,000 and 50,000 Ib. Repeated overloading to 
120 percent of rated capacity causes no adverse effects. 
Repeated overloads to 150 percent of rated capacity may 
cause a slight zero shift but will not impair measuring 
qualities although some shortening of cell life may be 
expected. Loads in either tension or compression up to 
three times these capacities can be carried without me 
chanical failure 

Accuracy of load measurement is within 
of full range at any load within rated capacity 
cells range in size 
and 114 in 
to 8 volts 


+} percent 
The load 
diameter 
at 4 


the largest being 6} in. in 


high. Input current may be a-c or d 


Baldut -Hamil 
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CAST IRON WELDING. AND BRAZING  VARIABLI 
ROD, copper coated, flows out better, 
makes a denser deposit, and is more 


easily machined, it is claimed, than 


SPEED TRANSMISSION is dé 
signed for input of 1,200 and 1,800 ing 
rpm without spring loading Opera an 


THERMOSTATS for appliances requir- 
sensitive precise control feature 
electrically independent bimetal 


other cast iron rods. Use of critical 
material, has been reduced. It can re- 
place nickelbase welding alloys. All- 
State Welding Alloys Co., Inc., 273 
Ferris Ave., White Plains, N. Y. 


tion is claimed to be cool, quiet and 
efficient. Speed may be changed while 
running. Units are available in sizes 
of 4 to 14 hp. Graham Transmissions 
Inc., 3754 N. Holton St., Milwaukee 
12, Wis 


that does away with artificial cycling 
and “‘jitters’”’ and operate with a snap 
action that is said to prevent arcing 
and prolong contact life. Stevens Mfg 
Co., Inc., 69 S$. Walnut St., Mansfield 
Ohio 


CONTINUED ON PAGE 240 
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For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
Sta-Kon Terminals ...SAVE AN EXTRA INSULATING OPERATION 


2) 
wy) 


‘ 2 
NOW {ws 
end the risk of shorts between closely- : 


: . : ASN < 
mounted terminals—and do it the quick, economical 7 “NS os 
way—by using T & B Self-Insulated Sta-Kon Terminals. X 


Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation 
MANY INSULATION PLUSES 
The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents . . . as well as the effects \) A 
of high temperatures. 

Insulation is molded for perma- 
nent dimensional accuracy . . . color 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 

SIMPLE, SURE INSTALLATION 

A single operation with Shure Stake 

Tools* simultaneously stakes terminal 

to wire with terrific pressure, and grips —=> 

the insulation permanently in place. The terminal is on 
the wire to stay; the insulation is on the terminal! to stay! 
ENGINEERED RIGHT...DISTRIBUTED RIGHT 
Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B plan 


*SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot be opened until dies have closed 
all the way home to exert full pressure. Air operated tools also available, in hand-ield and bench-mounted types 


THE THOMAS & BETTS CO. score 


16 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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i SPRING | 
FEVE 





JOHN TREE | 


. . . and we’ve had it for more than 60 years . . . a burning 
ambition to make constantly better springs. 


As long-time specialists in hot or cold wound springs, our 
engineers are often instrumental in helping people like yourself 
improve product performance and reduce production costs. 
Our old customers (and we hope you will become one) have 
learned to look to No. 2 John Street as a thoroughly reliable 
and unusually prompt source of supply. 


AMERICAN-FORT PITT SPRING DIVISION 
H. K. Porter Company, Inc. 
No. 2 John Street, McKees Rocks, Pa. (Pittsburgh District) 


AMERICAN-FORT PITT 


SPRINGS 


New Parts and Materials continued 


Motor Unit Powers 
Aircraft Stabilizer 
Surfaces Control 


Automatic pilot control as well as 
manual control of the stabilizer sur 
faces on turboprop and jet aircraft is 
provided by dual motor power units 
Each of these units is a complete actu 
ator assembly inc orporating a 1/10 hp 
and 3.3 hp motor operating through 
individual gear reductions to give a 
drive rate of 6/100 in. per sec and 

10 in. per sec to the screw jack 
Normal operating load of the assembly 


s 11,000 Ib. Static load is 80,000 I 
The small motor operates almost con 
tinuously under control of the auto 
matic pilot. The 3.3 hp motor prov des 
for pilot control at a higher rate to 
maneuvering. The complete actuato 
operates on 28 v and has overload and 
limit switches, radio noise filter, posi 
tion indicator and non-jamming stops 

A similar dual motor power unit 
incorporates a 1/15 hp continuous 
duty motor for automatic control and 
a 34 hp motor for manual control. It 
ilso provides a large power source fo 
maneuvering and a small power source 


for trimming flight in the same assem 


Circle No. 29 on Reader Service Card 


Motor Starter Protects 
Personnel and Machine 


Protection of operating personnel as 
well as the connected machine is 
stressed im a motor starter recently 
marketed. With ratings up to 600 v 
73 hp polyphase, 5 hp single phase 
or 220 v, 14 hp d-c, it starts, stops 
and provides overload protection for 
single phase, polyphase and d 
motors 

The self indicating handle, inter 
locked cover that prevents opening 
unless the starter is ‘off’, and safety 
latch to lock starter “off” during serv 
wing are protection features for per 
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ESTABLISHED 
1888 


TYPE “H” a 
Horizontel or Vertical Drive— TYPE “’S bd 


Each drive type comes in 15 Horizontal or Vertica! Drive 
sizes, with ratio ranges of 5.6:1 Each type available in 8 sizes 
to 100:1 and from .06 to 206 ratio range of 5.66:1 100:1 


horsepower. W 8 R G F A RS ; and from .04 to 15.6 horsepower 


MOTORIZED « DOUBLE «+ 


Horizontal or Vertical Drive— AND . Horizontal or Vertical Drive 
Each drive type comes in 11 Each drive type available in 13 
sizes, has ratio range of 5.6:1 sizes, ratio range of 130:1 to 


to 100:1, with “% to 30 horse- 10000 and from .004 to 59.7 
power, driven speeds of 310 horsepower. Vertical drive slow 
r.p.m. to 17.4 r.p.m. Vertical speed shoft extends either up 


drive slow speed shoft extends = ward or downward 


pels phy mechs RED U CERS 








WORM GEARS 


Generated on tangen- 
tial feed hobbing mo- 
chines by tapered and 
ground hobs. Made 
from 1” to 100” in 
diameter and from 24 
DP to 1 DP. 








Catalege are available to users 


of Gears and Gear Reducers—con- 


taining valuable engineering data, D. oO. JAMES Worm Gears and Worm Gear 


specifications, weights and prices. * 
Send for Reducers are designed and manufactured to have 


cornice: ¢2-* TO es 


~~ 





: maximum inbuilt strength and to assure dependable 
Complete 


Information - - on-the-job performance. The many and repeated 


on Worm Gear 
Reducers 


installations of these reducers testify to their 


operating superiority and adaptability. 


DOS2 VEST 


MANUFACTURING COMPANY 
1140 WEST MONROE STREET CHICAGO, ILLINOIS 


SINCE 1888—MAKERS OF ALL TYPES OF GEARS AND GFAR SPEED REDUCERS 


Propucr ENGINEERING May, 195] 241 








SMALL 
MOTORS 


WITH A BIG REPUTATION 


MODEL A... 1/125 to 1/200 H. P. 
2-pole, shaded pole induction motor. 
Features include novel bearing construc- 
tion which insures rigid and permanent 
alignment of motor shaft...oilless bearings. 


MODEL C ...1/250 to 1/500 H. P. 
2-pole, shaded pole induction motor. 
Features include accurately aligned motor 
shaft... oilless bearings. 


MODEL D--.- 1/50 to 1/100 H. P. 
4-pole, shaded pole induction motor. 
Features include scientifically designed air 
intake ... dual cooling fans... self-aligning, 
oilless sleeve bearings. 


It’s a time-proved reputation, too . . . for dependability . . . 
quiet operation . . . and trouble-free performance. Each of 
these Smooth Power motors is engineered and buiit to exact- 
ing quality standards... your final assurance of long-lasting 
customer satisfaction. 


Write today for compiete information and specifications. 


THE GENERAL INDUSTRIES co 
DEPARTMENT D e« ELYRIA, OHIO 


Parts and Materials continued 


sonnel. Positive motor-protection is 
provided by the quick make, quick 
break, over center toggle mechanism, 
by de-ion arc-quenching, and by the 
bimetallic disk-type thermal overload 
relay. Straight-through wiring is de 
signed to facilitate installation and 
servicing, and Bonderized enclosures 
prevent blistering, flaking and cor 
roding 


Westinghouse Electric Corp 
P. O. Box 2099, Pittsburg Pa 
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Burner Atomizes Oil 
To Insure 
Complete Combustion 


Steam under pressure is utilized by 
this burner to atomize oil into small 
particles which are then discharged 
through rapidly rotating orifices and 
thrown outward into a cylindrical 
sleeve of air. This air-fuel mixture is 
projected into the furnace by a fan, 
which is rotated by the jet reaction of 
the steam-atomized oil. This violent 
mechanical mixing of the atom- 
ized oil and air brings the oxygen 
molecules together with the hydro 
carbon molecules of the fuel to give, 
it is said, rapid and complete combus 
tion and, consequently, a very short 
flame pattern. Since the fan’s power 
requirement coincides with the power 
developed from the reaction force of 
the steam atomized oil, an increase 
in the amount of fuel speeds up the 
fan, thus automatically maintaining 
the proper fuel-air ratio 

A number of advantages are claimed 
for this method of burning oil. First, 
boiler ratings can be increased because 
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seed Als LIMITORQUE 
VALVE CONTROL 


Because design and assembly were important factors in the production of this Phila- 
delphia Gear Works LimiTorque Control, UNBRAKO Socket Head Cap Screws were 
specified. 

UNBRAKO's knurled, slip-proof heads permit more expeditious handling, save 
assembly time. UNBRAKO’s greater strength provides extra safety for the user, and 
internal wrenching enhances the functional, attractive design. 

Why not investigate the advantages of UNBRAKO for your products? Write today 
for samples and information. 


Knurled Head Socket Cap Screws Knurled Head Stripper Bolts 

Flat Head Socket Cop Screws SOCKET SCREWS Precision-Grovnd Dowel Pint 

Self-Locking Socket Set Screws Fully Formed Pressure Plugs 
ew 





SPS STANDARD PRESSED STEEL CO. 
JENKINTOWN 28, PENNSYLVANIA 
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Thective Control Without Overheating; 
TDA BRAKES 


SOLVED THIS PROBLEM FOR GOOD! 


Too much heat—not enough control! 
That was the problem of the Brainard 
Steel Company until they equipped their 
“Pay-out Reel” with a TDA Duo-Grip 
Brake! This machine serves the purpose 
of holding a coil of steel which is drawn 
into a cold rolling mill and then re- 
coiled. The brake is used to check the 
unwinding coil and, therefore, is con- 
stantly engaged and constantly generat- 
ing heat. The open brake drum area of 
the TDA Brake allows for rapid heat 
dissipation—adding to braking efficiency 
and eliminating a possible fire hazard! 
Moreover, this sturdy brake has proved 
to be simpler to maintain. 


WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


Controlled rotation is often the key to high production output! Here Are A Few Of The Many Products 
Dependable, responsive brakes eliminate breakdowns—keep Which Can Be Equipped With TDA Brakes 
machines humming ata steady clip! Recognizing this important Contrituges © Compressors © Conveyors‘ e Cranes 
fact, alert manufacturers are standardizing on smooth, efficient Cream Separators ¢ Diesel hook-ups ® Dry cleaning 
TDA Brakes! They're taking full advantage of the more than machinery © Extractors @ Hoists © Industrial electric 
40 years of experience offered by TDA Brake Division—ex- trucks ¢ Lathes (automatic) © Looms (textile) Lumber 
perience concentrated in a highly competent staff of brake mill machinery © Machine tecls © Materials handling 

- . . . ‘ ail equipment ¢ Motors © Packaging machinery ¢ Paint 
technicians. Let TDA Brake Division put its forces to work in ciinese © Greco teaies © Oitetinn erases © Gelling 
developing the specific type of brake you need to meet your mills © Sheers © Warpers (textile) © Welding posi 
exact requirements! Mail the coupon below for more informa- tioners © Winches ¢ Automotive @ Farm equipment 
tion on how TDA Brakes can be applied to your product. Earth moving equipment ¢ Construction equipment 
Public transpertation. 





NUROT 
et Ray, 
f j t TDA BRAKE DIVISION—DEPT. A-2 (— 
%, ASHTABULA, OHIO 


A 
“4m gant 





~ 


Please mail brake information on these applications. 


= | BRAKES 


COMPANY TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 


sm Accepted) Siandard 


TRADE MARK REGISTERED 





ADDRESS 





city 
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New Parts and Materials continued 


the furnace space no longer need serve 
for both mixing and combustion. Sec- 
ond, fuel efficiency is improved be 
ause more heat is absorbed from the 
same amount of fuel Third, the | 
short flame pattern does away with | 
hot spots resulting from flame im 
pingement and delayed combustion 
Fourth, no forced draft equipment is 
needed and stack requirements can be 
reduced. Fifth, since atomizer tips 


are air cooled to a point well below 


the coking temperature oking of 

atomizers is reduced with the resu!tant _— ae _ 
decrease in downtime and main SUNN EN I/49,048.477 
tenance 


Coppus Engineering Corp., Wor r, Ma 
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Bronze Solenoid Better Bearings for Ifproved . 
Shut-Off Valve . 

cece Machine Performance 

solenoid operated, shut-off valves that 
ontrol fluid pressures from 0 to 225 


psi No levers, Pp lot or other form 


¢ Permits Higher Operating Speeds 
e Assures Cooler, Smoother Running 
¢ Provides Longer Wear Life 


Sunnen Honing Machines produce holes that are geometrically 
true, with a cross-hatched pattern and any desired surface finish 
down to virtual base metal. There are no high spots or ridges 
to break through the oil film and create “hot spots"... no 
torn, gouged or smeared metal to flake off and wear away 
There's just a very smooth surface with tiny criss-cross valleys 
for holding a uniform film of lubricant. The result is less 

wear, and longer, quieter, cooler operation 


Sunnen Honing Machines 
@ hone any bole from %" to 2°%" in diameter 
@ hone practically any metal of any hardness, as well as plastics 
and ceramics 
@ hone open and blind holes, plain or with keyways 
@ produce accuracy to .0001" or better, with surface finish from 80 
to 2 micro-inches as required 
of indirect application are used They @ need no jigs or fixtures 
may be mounted in any position and . @ can be operated with unskilled labor 
inspected or serviced without disturb- 


ing the ping. Sizes rang i | : : “ : - 
So Pe. a age Tm s Factory trained honing engineers are available for consulta 


to 2 in. standard pipe diameters. Con , ee 
saeacted of Dlewdl Wesane. Gece vebees tion, without obligation. Send the coupon for more information 


feature positive seal, ports in line 


and only one moving part SUNNEN PRODUCTS COMPANY 


. ee ‘ 7974 Manchester Ave., St. Lovis 17, Mo 
Airmatic Vaive, Inc., 1643 E. 40th Si 
Cleveland, Ohi Please send complete Have Your 


- . . . information on Sunnen Homa Representative Call 
Circle No. 32 on Reader Service Card . . : 


SUNNEN 


Counter Can Be Reset to Zero PRODUCTS COMPANY 
7974 Manchester Avenve 

This electric counter can be reset St. Lovis 17, Missouri 

to zero by turning the reset knob | yn ag 


Dept 


CSRS R SSCS eSeSereF 


backwards. Each sweep of the finger | 
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CHEMICAL-PROO 
TEFLON PACKIN 


V-Ring wedge action 
permis easy flexing of 


this Teflon packing. 

















V-Ring Design— 
Seals at Low Gland Pressure 
Reduces Torque on Spindle 


Here’s a Teflon packing (Chemiseal #810V) 
that’s mechanically more flexible, more resil- 
ient than any design to date. Note cross 
section: each ring actS as a wedge against 
the next, so that even a light gland pressure 
forces the ring lips tightly against spindle 
and stuffing box. (As working pressure in- 
creases, sealing force increases correspond- 
ingly.) Light gland loading, plus Tetlon’s 
natural slipperiness, means minimum torque 
on the Spine le—an almost frictionless pac king 
that won't “freeze” a valve no matter how 
long unoperated, 


Being made of solid Teflon, Chemiseal #810V 
packing 1s chemically inert—no corrosion, no 
contamination. These packings are tough and 
suitable for —150° F. to 550° F. Ideal for 
hand-, air-, or motor-operated valves, for 
emergency shut-off service, for slow-speed 
reciprocating pumps. Needs no more attention 
than a packless valve. Makes a permanent 
installation in steam and water service. Send 


for Catalog No. S10V. 


Teflon Products Division 


UNITED STATES GASKET CO. 


649 N. 10th Street » CAMDEN, NEW JERSEY 


New Parts and Materials continued 


deducts 20 to 30 counts; resetting to 
zero from 999 requires about 20 
seconds 

The mechanism is enclosed in a 
metal case with a plastic window. It 
is actuated by electric impul that 


may originate from any suitable 
switch, relay or photoelectric unit. In 
stallation may be at any distance from 
the actual source of count 

Models can be furnished with 
1, 2, 3 and 4 digits for 6, 12, 2 
or 115 volts on either 60 cycle a yr 


+, 45 


i-c current 


Production Instrument ( 


W’. Jackson Blud., Chicago 6, Ul 
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Metal Plus Chemical 
Equals Dry Bearings 


Chemalloy is an alloy of 
and chemicals produced by bringing 
together molten metal and a wet mass 
of chemical by a process that mini 
mizes explosion and other hazards 
This alloy has a number of interest 
ing properties. First, its anti-seizing 
qualities are such that dirt and other 
foreign matter do not seize but cut 
fine grooves and wear away slowly 
without interfering with the bearing 
In tests where a chemalloy 
surface was run in contact with a 
thick brass rod, the brass remained 
cool whereas the chemalloy became 
hot. Second, it is self lubricating 
Chemicals work out to the surface at 


surfaces 


friction points and act as a lubricant 
Two chemalloy surfaces may be run 
together with or without lubrication 
Moreover, for qualities with added 
lubricant, a lubricant, either oil or 
water, may be added. It will not work 
away from the friction points 

Third, chemalloy is said to be ex 
ellent for die casting and can also 
be used for sand castings 
work is possible with either method 
Fourth, in machining no coolant is 


Precision 
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THE SEAL OF 








Baldwin-Tate Emery 


Universal Testing Machines 


The change in corporate name does not 
affect the quality, the enduring precision, 
of the unusual advanced features offered 





by these world-famous machines. 

Tate Emery weighing system is entirely 
separate from the loading system. Servo 
drives provide an outside source of 
power, overcomes drag, provides excess 
range. Sensitivity has been demonstrated 


>) : 
Propuct 


energy to Operate auto-controls. The 


ENGINEERING 


multi-range system permits selection of 
range during test. 200 to one range or 
greater ... accuracy of 42% guaranteed 
down to 20% of each range .. . A.S.T.M. 
accuracy guaranteed down to 10% of each 


at 1 Ib. ina million. Zero essentially pcsi- 
tive. Negligible hysteresis, creep or tem- 
perature errors. Complete calibration and 
maintenance service. Installation by a 
qualified Baldwin field engineer. 


ALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 


EDDYSTONE DIVISION, BALDWIN-LIMA-HAMILTON CORPORATION, PHILADELPHIA 42, PA. 


In Canada: Peacock Bros., Lid., Montreal, Quebec 
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BY\ANY STANDARD... 


ADEL Refinements assure Plus 
Performance for Your Equipment 


Designers and Engineers 
have set these standards for 
\ Industrial Hydraulic Equipment 


Rugged simplicity * Long life * Simplification 
of piping * Reduced installation costs * Greater 


accessibility for i e*c 
of line * Over-all economy 





\ ADEL brings them all to you! 
\ Smooth economical hydraulic power 


for Pushing, Pulling, Lifting, 
Pressing, Clamping and Controlling. 


Illustrated are but a few of a wide variety 
of ADEL ind::strial hydraulic control 
equipment that offer definite benefits to 
\ both the user and builder of machine tools 
and many other kinds of equipment. 
ADEL products incorporate proven 
design and precision construction features 
that assure dependable operating 
efficiency over the years. A complete 
line for every application. 
You can simplify your Hydraulic Power 
Motion Problems by specifying ADEL. 


A FEW SELECT TERRITORIES 
ARE STILL AVAILABLE TO 
PROGRESSIVE DISTRIBUTORS 
OF INDUSTRIAL HYDRAULIC 
CONTROL EQUIPMENT 
INQUIRIES INVITED 


For complete engineerin; 
specifications and counsei 
Address: ADEL DIVISION 
GENERAL METALS CORPORATION 
10767 Van Owen Street 
Burbank, Califor 


DIVISION OF GENERAL 
CORPORATION: Burbank, Calif. 


Manufacturers of Industrial Hydraulic Control Equipment 


DISTRIBUTORS: AIR & HYDRAULIC ENGINEERING CO. NEW HAVEN, CONN. « RUSS CHAMBERLIN COMPANY 
PORTLAND, OREGON * J. BOYD COATES, PHILADELPHIA, PA, © FRANK DONNELLY COMPANY, PITTSBURGH, PA 
HASKEL ENGINEERING & SUPPLY C SAN FRANCISCO, CALF. © HASKEL ENGINEERING & SUPPLY CO 
GLENDALE, CAUF. © HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © UNCOLN SUPPLY CO. PROVIDENCE 

1. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERUNG CC 
SEATTLE, WASH. © ROBERT TAYLOR & NS ALT LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELAND 


OHIO © CORBY SUPPLY < MPANY Tt iT] ue * INDUSTRIAL AIR & HYDRAULIC EQUIPMENT CO, 


DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX 
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New Parts and Materials continued 
required Cutting speeds of 1,800 
rpm cause little wear of the cutting 
tool. The cuttings come off as a fine 
flake or powder leaving a natural 
polish and lustre on the piece 

Fifth, it is corrosion resistant t 
salt spray and shows no visible ef 
fect after 14 hours, and slight effects 
ifter 12 hours. Salt air and weather 
can be withstood indefinitely. Sixth, 
chemalloy can be plated with such 
metals as nickel, silver and copper 
by conventional methods. It has been 
iccessfully weleded with pot metal 
Seventh, its composition can be altered 
to give various tensile strengths. Sam 
ples have been tested at 50,000 psi in 
tension and 100,000 psi in com 


ss1on 


7 4 
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Ball Bearing Is Sealed 
Without Mechanical Contact 


The advantages of a sealed ball 
bearing and the freedom of rotation 
of an open bearing are combined in 
ball bearing which is sealed without 
mechanical contact between its sta 
tionary rotating members. In this bear 
ing a capillary chamber is formed by 
the cylindrical extruded section of the 
inner cover and the tapered section of 
the inner race, At that point a per 
manent capillary film of oil seals the 
bearing 

The external surfaces of the bearing 
an be chrome plated. The combina 
tion of the capillary seal and the plat 
ing produces a corrosion resistant bear 
ing. These sealed bearings are avail 
ible in bore sizes from 3 mm (0.1181 
in.) to 8 mm (0.3150 in.) and cor 
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LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED 
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. Cross section through an iron cantilever 
ist a bending momen 
- 


Fig. 1 
beam Je 
. 


increasing 


Needs 75% less metal 

achieve equal strength in bending 

the IMMENSITY 

of the POSSIBLE 
at lower cost 


» Figure 1 to 


stronger products 
with less metal... 


Fig. 2. Tee section through comparative beam 
ted by welded steel 
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Machine Design Sheets free on request to designers and engineers. Write on your letterhead to Dept. 35 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 
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ON PLASTIC PARTS 
WITH 


“PERSONALITY” 


MADE IN MOLDS OF 


aeet his a 


Federal Tool Corp., Chicago, selected Speed Alloy for the die that 
molds the holder for this attractive shaker group—made for 
International Minerals & Chemical Corp., producers of Accent, famed 
for accentuating food flavors. The accent was on speed, economy 
and a mold that would stand up on long runs. Speed Alloy—one of 
the time saver SPEED STEELS—ably filled the bill. 


Like so many plastics molders, Federal Tool—one of the largest 
producers of molded housewares and closures—has enjoyed repeated 
success with Speed Alloy. They like its hardenability, excellent polish- 
ing characteristics, ability to withstand relatively high compression, 
availability in large plate size~ (up te 72” wide and 6” thick) and 
moderate price. Besides plastic molds and zine die casting dies, 
Speed Alloy has been widely adopted by many industries for countless 
machine parts. Contact your nearest source or ask for Bulletin 905. 





We) Houirpay® Go. 


«iwc? 





SPEED STEEL PLATE DIV. 
120 139th St., Hammond, Ind. 
Plants; Hammond and Indianapolis, Indiana 
DISTRIBUTED BY 
Brown-Wales Co. Brid Steel Co. Beal & Rogers 
Daslen ~ Hortlord - Leciton, Me, Biiigupert, Gem Gene a 
™ fate M. Jorgensen Co. 


Iron Co. Grammer, Dempsey & Hudson, ag 
. Ohio Newark, N. J, Angeles-Houston-Oakland 
Peckover's Lid. 


Passaic County Steel on eye 
Paterson, N. J. alifax - Montreal - Toronto - Winnipeg - Vancouver 
Peninsular Stee! Co. Rigue tae Iron Co. Horace T. Potts Co. 
Memphis, Tenn. Philadelphia - Baltimore 


Detroit, Mich. 


New Parts and Materials continued 


responding outside diameters of 10 
mm (0.3934 in.) to 22 mm (0.8661 
Iwo smaller sizes with OD of 


362 and 0.3150 will be available 


Gyr, Inc., 104 Fifth Ave 
New York, N. Y 


Circle No. 35 on Reader Service Card 


Foot Switches Perform 
One or Two Operations 


These foot switches are available 

two models. One, which may be 
wired normally open or closed, is 
a single pole, double throw momen 
tary contact switch rated at 5 amp 
at 110 or 250 volts. The other is 
identical in size and appearance but 
provides two switching operations 


A partial 


activated by one treadle 








downward stroke actuates one contact, 

ther opening or closing it. Addi 
tional pressure actuates a second con 
tact that either opens or closes a sec- 
ond circuit. It is rated at 5 amp at 


110 or 250 volts 


Simond whine Inc 
Southbridge, Ma 
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High Strength 
Aluminum Rivets 


Aluminum alloy rivets in sizes of 


4, §, 3, | and 1 in., said to be stronger 
than any heretofore available, are 
offered on an experimental basis for 
ise on heavy aluminum structures. All 
the largest size can be hot driven 
with hand pneumatic hammers. The 
l in. rivet must be squeeze driven 
Experience has indicated that the 
following characteristics are obtain 
able: an average shear strength of 
38,000 psi within 2 weeks after driv 
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Raising the Roof at Aico... 


than before, 


Things have been humming at Aico 
Every user of molded plastics has an 
roing on in 


interest in what has been 


our big modern plant 

Raise the roof take a look 
nside. You'll see a vast improvement 
program as it nears completion, to 
make Aico one of the most versatile 
finest equipped of all plastic molders 

Big, new molding presses . . . the 
latest preheating and finishing equip 
ment... rearrangement of production 
facilities . . . all contribute to produc 
ing better plastic parts through greatly 
improved scientific control of mate- 


rials and sharply increased production 


efficiency. 


‘ 


Now, even more 
Aico makes it possible to simplify 
our buying of plastic parts by placing 
all your orders under one roof. With 
complete compression, injection, cold 
molding and low pressure molding de 
partments, Aico is one of the limited 
few plastic parts suppliers in a posi- 
tion to make an unbiased recom- 
mendation on the most practical and 
economical method of molding 

Our engineering people are here 
for the purpose of advising you on 
the proper use of molded plastics. The 
use of this service involves no obliga 
tion. Just drop us a line if you think 
we can be of assistancé to you. 


INSULATOR CORPORATION 


AMERICAN 
NEW FREEDOM, PENNSYLVANIA 





Aico’s Complete Plastic 


Moldin : 
9 Service 
ENGINEERING Includes: 


°SPOnsibility 

INJ 

> ECTION MOLDING for h 
Production . » + low unis a 

An ! cost, 

ne PRESSION MOLDING of 

~ * with heavy *rO8s sect _ 

ha 'ons, 

MOLDING of electrica| Parts re 


a . *Pecially 
weight pieces, * of large, light. 
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New Parts and Materials ....continued 


NICHOLSON CONTROL VALVES SET sistance with normal paint protection 


The wide heating range is advan 
RECORDS for LONG LIFE tageous in field work and shop fabri 
cation but the required driving pres 
sure increases as the temperature is 
In a wide range of plants—steel, metal working, processing, decreased within this range. Dris 
etc.—many Nicholson cylinder control valves have now been in con- _— beng nel 9 a yor — 
tinuous service for over 25 years. Their i anal rivet heads ¥ 
= capacity for long leak-free service is con- ; sata 
‘ ‘ . Alyminum (¢ of America, 801 Gulf Bldz., 
firmed by repeated installation records Pittsburgh 19, Pa 
showing Nicholson valves actually become 
tighter with use. This is because their 
non-corrosive flat discs tend to lap them- 
selves on the seats. For air, gas, oil, Accuracy of Recorder Is 


steom, woter. 0.25 Percent of Scale 
This strip chart recorder is a deflec 


tion type, electronically operated unit 
capable of detecting changes in a 


Circle No. 37 on Reader Service Card 


Above, lever 

model, '4" to 

2%", press. to 500 Ibs.; others to 
5000 Ibs. Right, foot model, 14” 
to 1'2", press. to 300 Ibs 


Catalog 1250 Solenoid and motor 
types, 4%" to 214"; 
W. &,emeLsen a 60. sees. Ee 2S 


Sales and Engineering Offices in 53 Principal Cities nations. 


ae at ce tng ap ANN AE 











1 percent of the scale reading 

like this have hitherto been 

it is pointed out, only 

through the use of potentiometric or 
null type systems 

Up to six permanent records can 

be made on one chart. Measurement 

may be obtained from thermocouples 





radiation detectors or other sensing 


nits producing electric signals 


Wheelco Instruments Ce 


847 W’. Harrison St., Chicago, Ui. 
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Electric Counter Operates 
At Speeds Up to 1,000 
Counts Per Minute 


STEEL MERCURY TIMERS 


Identical in design and appearance 
are two companion models of an elec- 
tric counter. The smaller, which meas 
ures 1 in. wide, 2,% in. high and 
3} in. long, is for light applications 
where reading is done at close range 
It operates at speeds up to 1,000 
counts per minute. The larger, 2% in 
See Telephone Directory for Local Distrit wide, 4,7, in. high and 5 in. long, 
Durakool, Inc. Eli sna Ser letir is suitable for heavy industrial needs 


action 
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POWDER 
METALLURGY 


PARTS KEEP OIL FILM UNBROKEN 


The method of lubrication used in 
powder metallurgy parts made of 
“COMPO” and “POWDIRON” as- 
sures a constantly maintained surface 
oil film for long periods of time—fre- 
quently for the useful life of the 
machine. 


The microscopic pores in the structure 
of “COMPO” and “POWDIRON” 
bearings and parts form an oil reser- 
voir, in many cases holding ample 
lubricant for thousands of hours’ oper- 
ation without renewal. Renewal of 
the lubricant is accomplished by 
simply applying it to any surface of 
the bearing or part. The microscopic 
pores will quickly soak up the lubri 


cant. 


RUNNING CONDITIONS 


When the machine is operating, any 
increase in friction caused by a defi- 
ciency of lubricant between bearing 
and shaft, or between meshing parts 
such as gears, immediately results in 
a temperature rise. Additional oil is 
fed to the surface at once, to restore 
correct lubricating conditions 


An important point is that oil is fed 
to the surface only as needed, and is 
drawn back into the pores when the 
need is over. Hence there is no danger 
of the oil spatter so objectionable in 
food, paper and textile machinery 


DESIGNING FOR 
ADDITIONAL LUBRICATION 
When additional lubrication is_ re- 


quired (and it often is both for long 
service requirements and to give an 














Provision for additional lubrication of “COMPO” 
and “POWDIRON” bearings can be mode by the 
incorporation of oil-soaked felt in a retaining 
groove, as shown above 


added safety factor)—provision can 
be made in the design of the hous- 
ing for an annular groove holding 
saturated felt and surrounding the 
bearing 


Lubrication recommendations for spe- 
cific applications may be obtained from 
Bound Brook Oil-Less Bearing Com- 
pany, Bound Brook, N. J 
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EFFICIENT LUBRICATION 


is one of the 6 outstanding advantages of 


“COMPO: on 


et 19 BEARINGS 
POWDIRON : so rss 





«THE 6 OUTSTANDING 
ADVANTAGES OF 


COMPO” ond 
POWDIRON” are; 

. Efficient lubrication 

. Extreme quietness 

. Lew installation cost 

. Low operating and main- 
tenance cost 

. High load capacity at high 
speeds 


. Long, uninterrupted service 





The lubricant stored in “COMPO” 

“POW DIRON” bearings and parts will 
last forever—but it often does last for t/ 
sands of operating hours. When lubrix 
renewal is needed, just bring oil into « 
tact with the bearings or parts—the p: 
lap it up like a sponge. Put “COMPO” 
“POW DIRON” to work wherever ma 
nance is difficult or neglected. 


Write on your company letterhead for lat: 
list of stock sizes of “compo” bearin 
consult our engineering department on 
cial requirements. 


Send for this FREE Booklet 
\ ‘ 


ESTABLISHED 1883 














CHIKSAN 


++ -@ great name at MACH I 


STANDARD APPLICATIONS FOR 
CHIKSAN AIRCRAFT SWIVEL JOINTS 
FUEL DUMP CHUTES * WING FOLD + 
FLIGHT CONTROL * OXYGEN LINES 
* HYDRAULIC LINES, LANDING GEAR 
* FUEL AND O!L TANK SWING INTAKES 





No need to waste precious time...and 
money ...on design, mock-up and testing to 
develop Swivel Joints for your flexible lines. 
CHIKSAN Ball-Bearing Swivel Joints are 
proved now for all kinds of applications. 

With CHIKSAN Swivel Joints, you can 
build flexible lines with all-metal tubing 
which permit tight bends and fit into limited 
space... lines which permit unlimited flexi- 
bility without drag or sag...lines which 
assure maximum safety and dependability 
under pressures to 3,000 psi. (to 15,000 psi. 
on industrial applications). 

CHIKSAN performance is proved by the 
continued acceptance of leading Aircraft and 
Industrial manufacturers for applications in 
civilian and military equipment for use on 
land, on the sea and in the air. 


WRITE FOR CATALOG NO. 5f-AH 


Representatives in Principal Cities 


Typical CHIKSAN installation 
e on hydraulic lines for aircraft 


landing gear 


Brake line installation on 
torque link in aircraft brake 
system. 


CHIKSAN COMPANY ano sussipiary companies 


NEWARK 2, N.J 


BREA, CALIFORNIA CHICAGO 3, ILL 


CHIKSAN EXPORT COMPANY, 155 WASHINGTON ST., NEWARK, N.J 
WELL EQUIPMENT MFG. CORP., HOUSTON 1, TEXAS 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 





New Parts and Materials continued 


re 


SpE 


minute 


where distant reading is involved. The 
ed of this one is 800 counts per 
Totally enclosed in a case that pro 
vides compactness and rigidity, the 
is protected against dust and 

Either panel mounting or 

Hardened 
working parts assure long life 
Voltage fluctua- 
tions on normal industrial circuits 
have no effect on accuracy. Both mod- 
els have 6 hgure capacity and are re 


base mounting is suitable 


ind dependability 


) No. Buffum St., 
Milwaukee, Wis. 
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Small Pump 
Has Large Capacity 
This pump is believed able to han 
lle more liquid than any other of 
the same size and weight. It is less 
than 4 in. long and pumps 1.65 gom 
it 1,750 rpm against pressures up to 
150 Ib per sq inch 
Made of Naval Bronze, the pump 
works in either direction and requires 
lubrication. Eccentric pistons are 
of resilient material that will 


withstand oils or kerosene. It is avail 
ble with or without flange-mounted 
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HOW TO ADD YEARS 
TOA 


BELL-RINGER’S LIFE 


Those electric call bells and paging gongs you hear in school corridors and 
factories lead busy lives .. . they're working during every hour of the day. 
To combat rapid wear in the operating mechanism, Sperti Faraday, Inc., 
switched to Republic ELECTRUNITE Stainless Steel Tubing for the plunger 
tube of the actuating solenoid. The life of this heart of the device has 
been doubled by the shift from a non-ferrous tube to Republic 
ELECTRUNITE Stainless. 

Greater toughness to resist wear years longer was the primary reason that 
stainless steel got the job. But secondary benefits included greater strength 
to withstand a press-fit operation, the extra-close 1.D. and wall tolerances 
of Republic ELECTRUNITE Tubing, high resistance to corrosion, and non- 
magnetic properties. 

Somewhere in your product there may be a job that can be done far 
better by stainless steel . . . or exclusively by stainless steel. We'd welcome 
the invitation to put Republic's Tubing Specialists to work on that 
problem. When may we call? 





REPUBLIC STEEL 
CORPORATION 


STEEL & TUBES DIVISION 
224 EAST 13st STREET « CLEVELAND 8, OHIO 
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Keeps Size Down 
y . : 


: 


by keeping one jump 
ahead in design 


The smaller the equipment—the more trouble from high 
inrush currents... 

This portable telecast age first used a single pole 
supply line relay—but the high inrush currents the instant 
after closing, sometimes welded the contacts. Solution 
appeared to be to use a larger relay or to alter the equip- 
ment, increasing its size. 

Then: Ward Leonard suggested a heavy-duty midget par- 
allel contact relay—no larger than before—with poles 
paralleled and with silver-to-carbon contacts on one pole 
making contact before the silver-to-silver contacts close 
on the other pole. 

Investigate Ward Leonard facilities for variations of 
standard designs to simplify your control. 

WARD LEONARD ELECTRIC CO., 63 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
| a EO Oe 


RESISTORS « RHEOSTATS « RELAYS + CONTROL DEVICES 





CATALOGS 
and 


BULLETINS 





(41) POWER TRANSMISSION 
Link-Belt Co. General Catalog 900, 
1,295 pp. Material covered is grouped 
under 8 headings. A table of contents 
heads each group, and there is a com- 
plete index in the back of the book. 
Section 1 is made up of photographs 
that show where the company’s 
products are used in the many indus- 
tries it serves. Sections 2 through 7 
are entit'ed respectively Chains and 
Wheels, Drives, Transmission Prod- 
ucts, Process Machines, Conveyors 
and Auxiliary Products. Each product 
is pictured and data such as rating, 
dimensions, and characteristics are 
given. General engineering informa 
tion makes up Section 8. It includes 
chain conveyor calculations, shaft and 
bearing load calculations, conventional 
formulas, equivalents and conversion 
of cu ft and tons per hour. 


(42) RUBBER COMPOUNDS—Sta! 
wart Rubber Co. Catalog 51SR-1, 16 
pp. Contains tabulated data and de 

scriptive matter pertaining to several 
types of rubber compounds, each de- 
signed for a specific use. Methods of 
producing parts from them are shown. 


(43) CONVEYOR CHAIN —Chain 
Belt Co. Catalog 51-59, 4 pp., and 
Catalog 50-35, 12 pp. The first cata- 
log shows some applications of a con- 
veyor chain that can flex in both the 
horizontal and vertical plane, The 
second is an illustrated display of the 
more common types of conveyor 
chains and attachments. 


(44) COPYING MACHINES 
Charles Bruning Co., Inc. Booklet, 8 
pp. Points out how a group of copy- 
ing machines suited for all phases of 
business can cut costs and improve the 
production of drawings, instructions, 
orders and other paper work. 


(45) HYDRAULIC STANDARDS 
Miller Motor Co. Booklet, 16 pp. 
Latest edition of the Joint Industry 
Conference’s Hydraulic Standards for 
Industrial Equipment. A _ cutaway 
view of one of this firm’s hydraulic 
cylinders shows how these standards 
are met in its products. 


(44) OIL BURNERS~—Ray Oil 
Burner Co. Catalog, 159 pp. Divided 
into sections, the catalog opens with 
an illustrated discussion on how to 
choose oil burning equipment and goes 
on to describe one type o/ oil burner, 
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New Catalogs continued 


pump or auxilliary component. Ilus- 
trations show not only the oil burner 
itself but applications. There are also 
numerous charts of ratings, di- 
mensions and other data. A final 
sections gives engineering specifica- 
tions. Fully indexed. 


(47) TRANSMISSIONS Western 
Mfg. Co. 2 Catalogs, 2 pp. each. One 
displays a group of two speed auto- 
matic transmissions ranging from 
1-50 hp used to supplement constant 
speed and multi speed motors and the 
other shows a 20 hp transmission and 
gives its dimensions and specifications. 


(48) FLUID LINE COUPLINGS 
Hansen Mfg. Co. Catalog, 40 pp. Cut 
away views as well as photographs 
help to bring out the construction fea- 
tures of a line of couplings for pneu- 
matic, hydraulic, oxygen, acetylene, 
steam and similar applications. Major 
dimensions and other data are given 
for each of the units. Other products 
shown are hose clamps, pipe and 
hose unions, valves, and similar 
components 


(49) STRATEGIC MATERIALS 
American Cladmetals Co. Booklet, 20 
pp. Consists of a series of bar charts 
comparing the chemical composition 
of metal alloys with those of nickel 
and other stainless and heat resisting 
alloys. In Rosslyn alloys, a good part 
of the nickel, chromium and other 
hard to get materials are replaced 
with copper. 


(50) STAINLESS STEEL TUBING 

Babcock & Wilcox Tube Co. Bulletin 
TB-19, 4 pp. and Technical Data Card 
140, 4 pp. First is a tabulation of the 
chemical, mechanical and other prop 
erties of 10 types of seamless and 
welded stainless tubes and pipe. The 
other is a more detailed discussion of 
three of these types and goes in the 
matters of their fabrication and appli- 
cations as well. 


61) GRAPHIC TECHNIQUES 
Technagraph Co. 2 Catalogs, 4 pp and 
10 pp. Tells of the firm’s facilities for 
making isometric renderings, exploded 
views, and other graphic displays to 
simplify transmittal of technical in- 
formation Examples of work are 
included. 


(52) OIL BURNERS—Hauck Mfg. 
Co. Catalog 412, 2 pp. Gives sizes and 
dimensions for an oil burner used on 
horizontal rotary kilns 


(53) HYDRAULIC FLU ID—Mon- 
santo Chemical Co. Technical Bulletin 
O-D-602, 4 pp. Tabulates properties 
and test results of a non-flammable 
hydraulic fluid developed primarily for 
die casting machines, hydroelectric 
turbins and similar equipment. 


(54) ROLLER CHAIN—Atlas Chain 
& Mfg. Co. Catalog ARC-51, 28 pp. 
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HOW TO REDUCE 
YOUR MOTOR CONTROL PROBLEM 
TO ONE QUESTION— WHERE? 


“Buiiding-block’’ units permit grouping 
all motor controls at one point 


You control a// the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 

Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, or relocated. 

Some of the problems MULTITROL solves include: Struc- 
tural framework—none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 

Investigate MULTITROL. Wide choice of starter types, 
combienl with externally-operated thermal circuit break- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 


\ \ ' 
WARD LEONARD 
ELECTRIC COMPANY 
FR calO- Engineered Contiols Since 1892 
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New Catalogues continued 


with an illustrated discussion 
construction features of the 
firm’s roller chain. Next in order, such 
the determining of 
computing of lengths, chain drive lay 
horsepower ratings, and installa 
tion and maintenance taken 
up Dimension the 
cataicg 


Begins 
of the 
matter as sizes, 
outs, 
are 


charts complete 


) STRAIN GAGES—Baldwin 
ima-Hamilton C Bulletin 174, 2 
Charts help to describe a £R-4 
iture compensated strain gage 
on dura' or steel in tempera- 
s up to 300 F 


rp 


rang 


STRAINALYZER Saldwin- 
Bulletin 331, 2 


characteristics, 


(56) 
Lima-Hamilton Corp. 
pp. Brings the 
general specifications and com 


out 
uses, 
of an instrument desizned for 
strain 


ponents 
dynamic and vibration studies 
(57) SMALL STAMPINGS—Georg« 
K. Garrett Co., Inc. Catalog, 32 pp. 
Two color display of spring lockwash- 
ers, lockwashers, spring nuts, spring 
lock spring washers, finishing 
washers, flat washers and other small 
stampings. For each product the 
types available are shown and their 
tabulated 


nuts, 


dimensions aré 


(58) HEAT TRANSFER’ EQUIP- 
MENT—Fatterson-Kelly Co. Catalog, 
i pp. Illustrated index of the firm’s 
heat exchangers, blenders, kettles, 
and other items of heat transfer and 
process equipment. 


(59) MAGNETIC CONVEYOR 
UNITS—Eriez Mfg. Co. Bulletin 553, 
i pp. Drawings of typical 


tions 


installa- 
explain a 
element used in 
the products of pipe roll mills, 
and plate mills and others. 


magnetic converyor 
handle 


sheet 


conveyors to 


(60) OLLER COMPGNENTS—Ey 
non-Dakin Co. Catalog B-3, 8 pp 
Composed of a group of illustrations 
of oilers, and tube forms 
For each product is given a brief de- 
script the available and 


aimensions. 


vents, caps, 


ion, models 


(61) TESTING MACHINES—tTinius 
Olsen Testing Machine Co. Bulletin 
40, 8 pp. Points out the features of a 
hydraulic machine 
with 3 ranges in capacities up to 400, 
000 Ib. of these 
separate electronic indicating system 
Drawings, photographs and charts 
illustrate the important c 
t 


available 


testing 


One features is a 


mnsidera 


ions 


(62) COLD HEADED FASTENERS 

John Hassall, Inc. Catalog 60, 34 
pp. Separated into labeled, step down 
sections for quick reference, this cat 
alog outlines the advantages derived 
from manufacturing fasteners 
means of the cold heading method and 
then goes on to describe in detail a 
wide variety of nails, rivets, screws 


by 
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HYDRAULIC 
WATER 
CYLINDERS 


Add up these advan. 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman- 
Miller cylinders for 
all types of applica- 
tions. 


Simplicity of design 

eliminates tie rods 
and bulky end caps . . . saves one-third 
in installation space. All parts and 
mounting brackets interchangeable 
bore for bore. Cost less to buy, install 
and service. Full range of sizes (142” 
to 8” bores) available for early ship- 
ment. Machined steel (no castings) 
and bearing bronze throughout. 
Write today for details! 


costs and save space 
cylinders 


FREE TEMPLATES 


For the first time in 


Speed production, cut 
with Ortman-Miller 


the industry, O-M offers 
a complete set of templates 
showing all cylinders and 


mounting brackets. '/2 


| scale. Your set on request 


ORTMAN-MILLER 


MACHINE CO., INC. 


1218 150th Street Hammond, indiana 
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KAYDON 
Roller 
Radial 
Bearings 


x 14.9606 x 2.402 
8.6614" x 13.7796 «x 


KAYDON and OILGEAR 


cooperate for compact design 


OILGEAR engineers, pioneering Fluid Power 


Pumps and Motors, achieved greater compactness 


and efficiency than ever before considered possible. 
KAYDON Engineers, pioneers in Thin-Section Precision 
Bearings, created bearings that were “right at home” 
at the high level of OILGEAR advanced design. 


KAYDON Precision Bearings and Needle Rollers 


have helped many machinery builders achieve 


This exploded view shows KAYDON Front and 
Rear Roller Rotor Bearings with relation to 
other parts of the 150 hp OILGEAR Fluid 
modern design with fewer parts, greater compact- »ower Variable Delivery Pump (above) for machinery 
ness, reduced weight, precision smoothness in oper- an operating-pressures up to 3000 pounds per square 
inch... with smooth, quiet, startlingly new fluid power 
performance characteristics. KAYDON Bearings are used 
costs, and carry impressive sales appeal. also ov 60 hp and 100 hp OILGEAR Fluid Power pumps. 


KAYDON Types of Standard and Special Bearings 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
® Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
NGINEFERIN G co RP. 


SKECGCONeM™MICHICAN 


ation .. . advantages that improve production, cut 
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New Catalogs continued 


and other specialties. All are illus- 
trated, and there are tables of 
dimensional data. 


(63) CEMENT APPLICATION— 
Pennsylvania Salt Mfg. Co. Bulletin, 
1 pp. Shows the step by step pro- 
cedure in applying corrosion resistant 
cement over steel guidework. 


(64) PINIONS AND GEARS—Gen- 
eral Electric Co. Bulletin GEA-1054B, 
8 pp. Pictorally describes pinions and 
gears designed for railroad, urban 
transport and _ industrial haulage 
equipment, the facilities for manufac- 
turing and testing them and ordering 
information. 


(65) PUMPS AND HEAT EX- 
CHANGERS—Nukem Products 
Corp. Catalog, 4 pp. Photographs and 
graphs bring out the construction and 
operating characteristics of corrosion 
resistant pumps, heat exchangers and 
floor drains used in the liquid transfer 
of acids, salts, alkalis, and organic 
solvents. 


(66) AIRCRAFT STEELS—Joseph 
T. Tyerson & Son, Inc. Booklet, 68 
pp. Lists forms, sizes and weights in 
which each of a group of aircraft 
steels is stocked. The last half of the 
booklet gives in tabulated form the 
chemistry, condition, form and equiva- 
lent standard AISI specification for 
Military, Air Force, Navy, Federal 
and AMS aircraft quality steels. 


(67) HYDRAULIC FLUIDS — Car- 
bide and Carbon Chemicals Div., 
Union Carbide and Carbon Corp. Bul- 
letin, 12 pp. Information from case 
histories helps to show the fire resist- 
ant qualities of a line of hydraulic 
fluids for die casting machines, steel 
mill furnace control regulators, and 
similar equipment. Viscosity graphs 
and other charts are included. 


(68) RELAYS—Potter and Brum- 
field. Catalog 109, 24 pp. Illustrated 
presentation of several series of gen- 
eral purpose and special purpose re- 
lays. For each series is given a 
description of components and fea- 
tures as well as dimensional diagrams 
and charted information. Near the 
end of the catalog are shown other 
products such as shaded pole motors, 
synchronous timers, signals and 
special timers. 


(69) PRESSURE-SENSITIVE TAPE 
—Minnesota Mining and Mfg. Co. 
Catalog, 6 pp. Lists government 
specifications for tapes and cites the 
firms corresponding tape. 


(70) VISCOSITY MEASUREMENT 

Fischer & Porter Co. Catalog 88, 12 
pp. A exposition making use of 
graphs of the firm’s methods for con- 
tinuous or instantaneous measurement 
of viscosity values in industrial 
processes is followed by a descriptiion 
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New Viewer 


New View on what 
Plastics Can Do 


tus Know when we ma We 


ELMER E. MILLS CORPORATION 


tie Hee" 


2930 NORTH ASHLAND AVENUE @ CHICAGO 13, ILLINOIS 





-when you need movable joints in piping 


Style 7-8B Style 7-8C 


§ 


LL JO I N TS Style 7A-8 Style 7A-8B 





- 
HE BARCO Flexible Ball Joint is one of the most useful, most ; 
versatile fittings ever developed for application on piping convey- 
ing steam, oil, gas, water, air, chemicals, refrigerants, or other fluids. 
Find out how these simple, rugged, economical joints can help you: 
@ Provide for movement in piping—vup to 40° side flexibility in any direction, : 


plus 360° rotating movement! 


@ Protect piping against strain, stress, settling, shock, or vibration! 
@ Overcome piping misalignment! 


@ Provide insulation barriers to stop electrical currents causing electrolysis in 


piping. Also used to prevent leakage of current from plating tanks. 
FIRE-PROOF! PRESSURE SAFE! No side thrust developed by 
tOF . 
pressure in piping even if one ead is suddenly loosened. No danger 
of whipping! Available in materials suitable for temperatures from -50 
to as high as 1,000° F.; for pressures from vacuum to 750 p.s.i. steam, 
or 6,000 p.s.i. hydraulic. 
COMPLETE LINE—15 different sizes, ',” to 12". Angle or straight, 
male or female threaded connections—flanged connections —welding 


ends for welded connections. Choice of seven different gasket materials Style 7C- Style 7F- 
to meet various service requirements, including “TEFLON” gaskets 

with stainless steel bodies for handling corrosive liquids or gases. Also 

magnesium bodies for light weight in large sizes. In ordering, specify — many other styles 
service. Write for latest, illustrated literature. BARCO MANUFACTUR- available. 

ING CO., 1827E Winnemac Ave., Chicago 40, Ill. In Canada: The 

Holden Co., Ltd., Montreal. 


THE ONLY TRULY COMPLETE LINE OF 
FLEXIBLE, SWIVEL, SWING AND REVOLVING JOINTS 
Worlduide Sates and Sewitce 


FREE ENTERPRISE-THE CORNERSTONE OF AMERICAN PROSPERITY 
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New Catalogs continued 


of each of instruments for perform- 
ing these tasks. Photographs show 
the instruments and their application 
and diagrams explain the flow pattern. 


(71) BLOWER—Standard Stoker Co., 
Inc. Catalog, 6 pp. Tabulated data on 
dimensions and capacities of a number 
of blowers. Photographs of the 
blower and its applications are 
included 


(72) LININGS—Atlas Mineral Prod 
ucts Co. Bulletin 4-1, 4 pp. Outlines 
in chart fcrm a number of corrosion 
proof linings for equipment for baths, 
foods, fermentation, detergents and 
others. For each lining material is 
given such data as temperature, cost 
and corrosion resistance properties 


(73) PILOTED TYPE COUPLINGS 

Falk Corp. Bulletin 4115, 6 pp. A 
cutaway view brings out the construc- 
tion features and diagrams show the 
action of a flexible coupling that sup- 
ports a long shaft extension or float- 
ing shaft. 


(74) SPECTROGRAPHIC ANALY- 
SIS—Baird Associates, Inc. Bulletin 
35, 4 pp. Bulletin 3° [!2 pp. The first 
describes a source unit that employs 
a-c spark, a-c are and d-c are circuits 
for exciting samples for emission 
spectrography. The second covers the 
subject of spectrography, discusses 
the advantages and characteristics of 
grating spectrographs and then de- 
scribes the manuacturer’s spectro- 
graph. Iilustrated. 


(75) WELDING FITTINGS—tTaylor 
Forge & Pipe Works. Chart. Gives 
dimensional data for welded fittings 
and forged steel flanges 


(76) MILL MOTORS—Westinghouse 
Electric Corp. Booklet, 20 pp. Illus- 
trated explanation of the construction 
of a series of d-c mill motors. Second 
half of catalog is devoted to bringing 
out the advantages of the magnetic 
controllers for use with the motors. 


(77) HOSE—New York Belting & 
Packing Co. Catalog, 16 pp. Contains 
engineering data, construction speci- 
fications and other information to aid 
in the selection and care of fire hose, 
dust conveying hose, creamery hose 
and lacquer spray and solvent hose. 


(78) DIE CASTINGS—Hoover Co. 
Booklet, 12 pp. Ater some general 
remarks on the materials used in die 
casting and their finishes, the discus- 
sion goes on to show photographically 
how die castings are made. Included 
are hints for designing good die cast- 
ings and a chart listing physical and 
chemical specifications for two alloys, 
aluminum and zinc. 


(79) ROLL FORMED SHAPES—Roll 


Formed Products Co. Catalog, 8 pp. 
Shows the facilities for producing 
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WEW HOLSTEIN, WIS. 
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ENGINES! 


The recognized superior- 
ity of Lauson engineering 
and long-life perform- 
ance carries a tremen- 
dous advantage to man- 
ufacturers of quality 
equipment. Important, 
too, is the fact that 
the Lauson name 
reaches almost 20 
million consum- 
ers through ad- 
vertising — a 
powerful sales 
weapon in sell- 
ing better pow- 

er equipment! 
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tees, tubes, angles, channels and other 
sectiens from stainless or carbon 
steels, zinc, brass, copper and alumi- 
num. 


(80) GRAY IRON CASTINGS—Gray 
Iron Founders’ Society. Folder, 4 pp. 
Describes the position this industry 
has among other metal working indus- 
tries. Illustrated. 


(81) LAMINATED PLASTICS—tTay- 
lor Fibre Co. Catalog, 62 pp. The 
first of the four sections deals with 
vulcanized fibres. For each of the 
grades is given a description, applica- 
tions, forms and sizes available and 
properties. The second section on 
phenol fibre and special laminates is 
treated in similar fashion. The third 
section outlines design and fabricat- 
ing procedures in the use of these 
materials and the fourth displays the 
firm’s manufacturing facilities. 


(82) OIL PURIFIERS—Honan-Crane 
Corp. Bulletin, 4 pp. Illustrated pre- 
sentation of oil purifiers used in hy- 
draulic systems to remove contami- 
nants. 


(83) DRILL JIGS—Siewek Tool Co. 
Template Sheets. These sheets, cov- 
ering rack and pinion and spring type 
drill jigs, are said to expedite drafting 
in machine and tool design. 


(84) MAGNETIC SEPARATORS — 
Eriez Mfg. Co. Bulletin 702, 4 pp. De- 
scribes a magnetic unit designed to 
remove tramp iron from materials 
conveyed in pneumatic, gravity flow 
or liquid ‘ines. Included are dimen- 
sional data. 


(85) MICRO BELLOWS PUMP—Re- 
search Appliance Co. Booklet, 12 pp. 
Covers construction, operation, capac- 
ity, electrical requirements, mainte- 
nance and application of this stain- 
less steel metering pump. Diagrams 
disclose its operation and exploded 
views shows its parts. 


(86) STEEL PARTS—Henry Disston 
& Sons, Inc. Booklet, 16 pp. Outlines 
the facilities of this firm to supply 
custom made, flat steel parts. Pic- 
tured and described are a number of 
products which have unusual require- 
ments. 


(87) CCLD FINISHED STEELS — 
Wyckoff Steel Co. Chart. Lists 
weights for steel rounds in diameters 
up to 6 in. and lengths up to 24 ft. 


(88) DIRECT WRITING RECORD- 
ERS—Sanborn Co. Catalog, 6 pp. 
Contains information on a group of 
direct writing recorders and instru- 
ment amplifiers. 


(89) AIR MOTORS—Bellows Co. 
Bulletin CL-30, 24 pp. Contains a 
factual presentation of means by 
which operations can be speeded and 
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cost reduced through the use of air 
motor power. In the center of the 
bulletin, a two page spread in color of 
the air motor displays its design fea- 
tures. Machines using the air motor 
for motive power-drill press feeds, 
arbor presses and others—are also 
made by this company. These, too, 
are pictured and described 


(90) FLOATING DISK CLUTCH 
Carlyle Johnson Machine Co. Booklet, 
16 pp. Made up principaliy of 16 case 
histories of machines in which the 
firm’s clutch is used. However, one 
section is given over to an illustrated 
presentation of the design of the 
product 


(91) PROPORTIONING EQUIP- 
M E N T—Richardson Scale Co. Bulle- 
tin 0550, 4 pp. Displays some control 
panels for maintaining constant pro- 
duct quality through proper propor- 
tioning and blending of ingredients. 


(92) ASTE EXPOSITION Ameri- 
can Society of Tool Engineers. Book- 
iet, 8 pp. Statistical analysis of the 
show visitors’ attitudes and motiva- 
tions. 


(93) ELECTRICAL TAPES—-Bishop 
Manufacturing Co. Catalog, 4 pp. 
Points out the advantages, applica- 
tions and electrical, physical and 
chemical properties. Included is a 
sample of the tape. 


(94) WASHERS AND SEALS—De- 
sign Aids Co. Builetin, 6 pp. An out- 
line drawing, a table of dimensions 
and a brief description present the 
characteristics of the firm’s expansion 
plugs, clamping washers and felt 
seals. 


(95) AIRCRAFT HOSE—Resistoflex 
Corp. Catalog, 12 pp. The first half 
is devoted to showing various types 
of hose and the sizes, dimensions and 
pressures in which they are available. 
Next comes a display of hose fittings 
for which are tabulated sizes, dimen- 
sions and weights. Graphically por- 
trayed are flow data for these fittings 
and hose bend radii at various 
pressures. 


(96) ALUMINUM COATING— 
American Chemical Paint Co. Folder, 
4 pp. A comparison between the 
firm’s ccrrosion resistant coating for 
aluminum and those using other pro- 
tective methods. Its method of appli- 
cation is described. 


(97) AIR COMPRESSOR DRIVES— 
Electric Machinery Mfg. Co. Catalog, 
24 pp. Begins with an illustrated dis- 
cussion of the glass industry and its 
products to show the part air com- 
pressors and their drives play in this 
field. Next is explained the type of 
motor needed to drive compressors, 
namely, the synchronous motor. The 
remainder of the catalog describes 
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a / ® Dryseal pipe threads 
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rigid AN-F-47 per- 
formance test as 
required by J.1.C. 
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port available. 


precision-made to be leakproof under even the severest 


operating conditions 

holds leakproof beyond tube bursting pressures 

3-piece design —remains leakproof after repeated reassembly 
accommodates full range of standard tube wall thicknesses 
made in steel, stainless steel, also aluminum alloy 


shape bodies machined from forgings, other 


parts from bar stock 
stocked by distributors across the nation 
write for Parker Industry Standard” Tube Fittings Catalog 203 


THE PARKER APPLIANCE COMPANY , 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO 
5827 W. CENTURY BLVD., LOS ANGELES 43, CAL 


The PARKER Appliance Company 
Cleveland 12, Ohie 


Please send my free copy of Tube Fittings 
Cateleg 203 
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WHAT CAN 


Flame-Resistant Royalite do 


Steet 


— to improve your product? 





Q 
Here's proof that Royalite will not sus- 


tain combustion after being subjected | 
to the intense heat of a blow torch! 


Compare Royalite with any other thermoplastic . . . When Royalite replaces other materials it does 
check off your specific needs you'll find Royalite a better job with added economy and durability 
= eee a € 
: Te The United States Rubber Company will be 
the perfect answer to many existing problems. . . the oe petienepi Pguaceragplitet es. gents bonaohagy 
ap ee ‘ glad to assist you with any specific application 
key to greater freedom in design and construction. of Royalite you may suggest. Write today 
Flameproof * Not affected by oils, most 
. : acids, alkalies 
Lightweight 
z ‘ * Different colors, make 
Non-splintering classification easy 
Non-warping,non-corrosive * Stable under changing 
Tough atmospheric conditions 


* Exceptional electrical ~ STANDARD @ OR FLAME RESISTANT 


Highly resistant to impact insulating properties 


Waterproof, stainproof * Low rate ofheat conductivity 


SEE NEXT PAGE FOR LIST OF U. S. ROYALITE FABRICATORS a> 


@ UNITED STATES RUBBER COMPANY 


2638 NORTH PULASK! ROAD + CHICAGO 39, ILLINOIS 
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CONSULT THESE EXPERIENCED FABRICATORS 
OF ROYALITE 


CALIFORNIA MINNESOTA 
Horace L. Blackman Co., 287 T. O. Plastics, 58th & 

So. Robertson Blvd., Beverly Longfellow, Minneapolis 

Hills Plastics, Inc., Chestnut & Ryan 
General Plastics Corp., 723 Sts., St. Paul 2 
7 W. Broadway, Glendale 4 MISSOURI 

Engineering Plastics Co., 1 ‘ - . " o 

El Mirador Dr., Pasadena Re gal Plastics Co., 710 Main 
National Plastics Industries, St., Kansas City 

425 Divisadero St., San NEBRASKA 

iit hacioee 5 tic Art Omaha Plastics Co., 1470 

o oot astic Ss, Ss 5 Ss c 

503 W. Olympic Blvd., S. 16th St., Omaha 9 

Los Angeles 15 NEW JERSEY 
Swedlow Plastics C« 5 Silleocks-Miller Co., 10 W 

District Blvd., Los Ar 22 Parker Ave., Maplewood 

Stokes Molded Products, Inc., 

COLORADO Taylor St. at Webster, 

Yikes Peak Plasti Trenton 4 

Ww =~ hs = 2. “— Thermacote Co., 320 Jefferson 

5 W. Cucharras $ St., Newark 5 


De mony By Van Beek Industries, 23 Park 
hy he : ] St., Orange 


260 S. Dale Court, Denv 
NEW YORK 
Bassons Molded Products, 1424 
ae a Design & Mfg. Co ul iy oy ew 60 
4 mw ee . urbell Inc., 1700 Elmwood 
Box 61, Tallahassee Ave.. Buffalo 7 
Dual Fabricators Corp., 808 
GEORGIA Driggs Ave., Brooklyn 11 
sladwin Plastics, 542 Courtland Dura Plastics Inc., 1 W. 34th 

St., N.E., Atlanta St.. New York 1 

Durable Formed Products, Inc., 
LLINOIS 329 Canal St., New York 13 
Acrem Plastic ) N. Throop Mastercraft Plastics Co., Inc., 

St.. ¢ hicago 99 A _ 95-32 1 0th St., Jamaica 4 
Associated Plastics Fabricator Steiner Plastics Mfg. Co., 47-30 

164 N. May St.. Chicago 7 33rd St., Long Island City 1 
J. B. Carroll Company, Corner OHIO 

Carroll and Albany Avenues, Fabri-Form Co., Box 36, 

Chicago Cambridge 
Cortland Industries, , 4545 The Baxter Company, 15 E. 2nd 

W. Cortland St., : 3y Street, Cincinnati 

y e¢ *roducts Co., ¢ < 
"— egg Ta i 9% PENNSYLVANIA 
O-Lin Products, 375 »dzie Halsen Mfg. Co., 5919 Webster 

Avenue, Chicago 18 St., Philadelphia 
Precision Plastic Products Inc.. Lee Plastics, A and Lippincott 

628 W. Lake St., Chicago 6 St., Philadelphia 34 
Pearson-Berlinghof, Inc., 

8 North State Stree 
INDIANA a State Street, 
General Plastics Corp., 1400 N The Bell Plastics Co.. Inc., 600 

Washington, Marion Heinz Street, Pittsburgh 12 


MARYLAND TENNESSEE 

Fawn Plastics Co., 2902 H Plasti-Line, Inc., Jacksboro & 
‘ton Ave., Baltimore — Broadway, Knoxville 18 

TEXAS 

MICHIGAN Plastic Engineering Co., 

Cadillac Plastic Co., 651 2101 69th St., Houston 11 
W. Baltimore, Detroit 2 Plastic Products of Texas, 

Imperial Industries, 3319 Love Field Dr., Dallas 
— Walker Ave ‘ W ayne WASHINGTON 

~~ a oe Se Cottage ‘ K. B. Plastics, Inc., 

ae “Pla tic % s aes 1817 So. Ist St., Yakima 

" —  s ae | Those Mason Plastics Company, 

Mm gy ey 1121 Westlake North, Seattle 
Avenue, Kalamazoo WISCONSIN 

Woodall Industries Inc., 7565 E Midland Plastics Inc., 227 N 
MeNichols Rd., Detroit 34 Water St., Milwaukee 2 


475 


The United States Rubber Company at 2638 Nerth Pulaski Road, Chicago, 
IHinois, has complete Engineering, Designing, and Styling Departments 
to assist fabricators on the technique fo employ, and in the ar? of fab- 
ricating most efficiently with ROYALITE 
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New Catalogs continued 


the operation, construction and sim 
lar aspects of these motors and their 
auxilliary units. 


(98) SPEED REDUCERS — Dodge 
Manufacturing Corp. Describes and 
provides selection tables and othe 
data for a line of torque arm speed 
reducers which mount directly or 
driven shafts and are locked to th 
at both sides of the reducers. Outp 
speeds range from 115 to 330 rpm a 
capacities to 27 hp 


(99) FLEXIBLE COUPLINGS 
American Flexible Coupling ‘ 
Catalog 501, 12 pp. Gives infon 
tion about both the gear type coup 
and the Oldham type coup!ing | 
duced by this firm. The design of the 
gear type has been recently modified 
to increase load capacity and reduc 
backlash. Rating tables, dimensional 
data, and illustrations aid th 
description. 


(100) ELECTRONICS SUPPLIES 
Sun Radio & Electronics Cx Inc 
Catalog 51, 132 pp. A supplier’s ca 
log of the radio and ele 
products vf many companies. Incl 
are such groups as instrument con 
ponents, radio hardware and tools 
In general, each product is illustrated 
and described briefly. In many case 
rating tables, dimensional data and 
similar information are giver 


(101) DIELECTRIC CONSTANT— 
Eberback & Son Co. Bulletin 280, 1 
pp. Describes a meter for measuring 
the dielectric constant of liquids and 
for demonstrating the principles re- 
lated to this property 


(102) CENTRIFUGAL DIE CAST- 
INGS—Lebanon Steel Foundry. Cat 
alog, 12 pp. The advantages and 
methods now employed of producing 
symmetrical shapes by centrifugal 
casting are pointed out and then the 
discussion goes on to descr the 
new development of applying metal 
molds to this casting proces Some 
typical cross sections produ are 
shown. 


(103) PRECIPITATING SOFTENER 
Worthington Pump and Machinery 
Corp. Bulletin W-212-B6, 6 pp. A 
flow diagram as well as photographs 
help to describe a precipitating soft 
ener and coagulator in which energy 
for flow preparation is mechanical 


(104) TRANSFORMERS AND RE- 
CLOSERS—Line Material ¢ Bulle- 
tin DT7, 4 pp, Bulletin CRIA, 8 pp 
Index to General Catalog, 24 pp. The 
first contains photographs f and 
gives dimensions for a lir f dry 
types, single phase distribut tran 
formers, 1) through 50 k The 
second presents informatior neert 
ing an oil circuit recloser with 3,000 
to 6,000 amp maximum interrupting 
capacity. Included are illustrations 
267 
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Synchronous Motor is widely. used with timing device 
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TYPES SCS & SCR CLUTCH MOTORS 


yok agen nage ; 
a ¢ ag S 7S . 
d “ine 
TYPE 5X } ae Yeh ce 
. . 
A el-agsilelal tall magnet Av7 ol mei sleliel@m elaeleitialals Melis 
exceptionally high torque, the Cramer Type SX 
rec ae llare| Tarts’ iis tlh Me eliiliilelali@elilelsl Me tell ell -sall 
Tire MRlerM@iilclih Molinl-lamel le] iiaelilelatMlilecl'(:lilel ] mali 
instrument and control fields requiring a constant 
speed at a given frequency. Self-starting 
operates at synchronous speed only 
ympact precision built available with output 7 
speeds from 60 RPM to 1 24-RPH 
e a 
os r) 
— ie 
- : | . 
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Designed to meet the needs of aalelany 


tin 


Te Ma ceeleeliale ME laleliaelilile ME lile, 
Nabi taliale melelolilaehilolst Me ail 1c-me la 
folaatige)i Mat 1-3 Mel el-ldelilels MEE ME tt" -lelile)| 
Cramer, Clytch Motors combine the Type 
SX Motor and a differential gear 


jrive. Two basic types Type SCS 
equipped with direct-acting clutch Type SCR with reverse-acting 
clutch each available in a wide range of speeds 


Gi celisl-imeiileh lols meld-mmelhlemeh Zelllelel i. Revey eo} i-mme late, 


Chart Drive Types. Write for contplete 


R. W: CRAMER CO., INC. 
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New Catalogs continued 


showing construction features and a 
chart of time-current characteristics. 


(105) PAINT INTERMEDIATE - 
Diamond Alkali Co. Bulletin, 15 pp. 
Describes a chemically inert, non- 
toxic chlorinatea paraffin resin used 
as a paint intermediate. Tabulated 
data shows the effects of adding cer- 
tain percentages of it to 12 white, 
green and red vehicles. 


(106) FERROUS CASTINGS—Belle 
City Malleable Iron Co. Folder 10, 4 
pp. Charts the structure, physical 
characteristics, applications and ad- 
vantages of a group of metals. 


(107) STAINLESS TUBE BENDING 

Carpenter Steel Co. Slide chart. 
Presents data on desirable minimum 
radii for economical bending of stain- 
less tubing and pipe. Also contains 
tables of standard sizes of tubing, 
theoretical bursting pressures and 


physical properties. 


(108) SALT BATH BRAZING—A jax 
Electric Co., Inc. Bulletin 124, 4 pp. 
Describes the salt bath brazing 
process and shows examples of the 
product thus produced. 


(109) VACUUM COATING UNITS 
Eastman Kodak Co. Data Sheet, 4 pp. 
Describes in chart form the construc 
tion, capabilities, and performance of 
all vacuum coating units produced by 
equipment of this type 


(110) DIESEL ENGINES 
Motors Corp. Catalog, 36 pp. Replete 
with photographs, cutaway views, dia- 
grams and specification charts, this 
catalog covers the complete line of a 


General 


2 cycle series of diesel engines for 
application in the industrial, petro- 
leum and marine fields 
available in single or multiple units 
from 2 to 24 linders with power 
ranging from continuous to 780 
intermittent horsepower 


Engines are 


(111) TEMPERATURE CONTROL 
Leeds & wrthrup Co. Folder, 8 pp 
Describes temperature controls for 
Sketches show the 
location and installation of primary 
elements in the feeder and a sche- 
matic diagram relates units of the 
control system to the detection and 
control sequency. 


glas feeders 


(112) FINTUBES—Brown _ Fintube 
Co. Bulletin 511,8 pp. Describes the 
construction, lists the range of sizes 
and materials and illustrates the ap- 
plications of integral extended sur- 
face finiubes. Included are three 
pages of engineering data and charts 
concerning these units 


(113) STAMPED WIRED CIRCUITS 

A. W. Franklin Mfg. Corp. Booklet, 
16 pp. Describes the process of die 
stamping electrical and electronic cir- 
cuits and parts. Many illustrations 
of examples are included. 





FOR EXTREME HIGH AND LOW 
TEMPERATURE APPLICATIONS 


ONLY SILICONE rubber parts withstand the 
severe temperature conditions encountered in 
whistling, speeding, supersonic jets. These same 
SILICONE rubber compounds are available for 
application in transformers, aircraft and marine 
instruments, internal combustion engines, mo- 
tors, and generators as well as chemical and 
electrical equipment. 


ONLY SILICONE rubber parts retain their desir- 
able physical, chemical and dielectrical proper- 
ties within a temperature range of —110° to 
+ 500° Fahrenheit. These parts feature excel- 
lent resistance to weathering, oxidation, ozone 


and many chemicals. SILICONE parts advan- 
tageously replace many special metal construc- 
tions forced upon design engineers by the limit- 
ed thermal stability of organic rubber com- 
pounds. 

STALWART is prepared to mold, extrude, punch, 
and lathe-cut precision SILICONE parts en- 
gineered to meet individual require- 

ments as well as S.A.E. and A.S.T.M. 
specifications. 

Write today for the new 16-page, il- 
lustrated catalog Number 51SR-1 for 
additional details. 


5166 NORTHFIELD ROAD * BEDFORD, OHIO 
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SAVE 
OZ 


your specifications 
by 


YOU § 


on parts 


made to 


TORRINGTON 





You save time and money when you 
rely on our high productive capacity 
and special equipment to turn out 
precision parts to your order 

Typical are surgical and dental in- 
struments, pen and pencil barrels, sol 
dering iron cases, etc. Medium wall 
tubing up to 24” O.D. and solid steel 
.015” to %” diameter handled 

We are 


parts as special rollers, shafts 


also set up to make such 
studs, 
dowel pins, special needles, instru 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
and spindles, etc 

Send your prints and specifications 


today for prompt quotation 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON 4//2// BEARINGS 





MEETINGS 





May 9-12 
ACOUSTICAL SOCIETY OF AMERICA 
Annual 

Hotel, Washington, 

May 


SOCIETY FOR 
Srress ANALYSIS 


- < 
16-18 


EXPERIMENTAI 
‘Wardman Park 


| Hotel, Washington, D. C. 


7.95 


May 


NATIONAL CONFERENCE ON 
WEIGHTS AND MEASURES—Wardman 
Park Hotel, Washington, D. C 


May 23-24 


AMERICAN SOCIETY FOR QUALITY 
ConTROL—Fifth Annual Convention, 
Hotel Cleveland, Cleveland, Ohio 


May 24-25 
SOCIETY OF THE PLASTIC INDUSTRY 
Annual National Meeting, Green 
brier Hotel, White Sulphur Springs, 
W. Va 
May 


Wor.tp TRANSPORTATION FAIR 
Santa Anita Park, Arcadia, Calif 


30 Sept 9 


June 3-8 


SociETY OF AUTOMOTIVE ENGI- 
NEERS—Summer Meeting, French 
Lick Springs Hotel, French Lick, Ind 


June 4-6 


AMERICAN GEAR MANUFACTURERS 
ASSOCIATION—35th Annual Meeting, 
The Homestead, Hot Springs, Va. 


11-15 


SECOND ANNUAL CONFERENCE 
ON INDUSTRIAL RESEARCH—Con- 
ducted by Columbia University Dept. 
of Industrial Engineering, New York 


June 


June 11-15 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Semi-Annual Meet- 
ing, Hotel Royal York, Toronto, Ont., 
Can 


June 11-16 


NATIONAL CONGRESS OF APPLIED 
MECHANICS—Sponsored by _ Illinois 
Institute of Technology, Chicago, Ill. 
June 18-22 
TESTING 
Meeting, 
Atlantic City 


AMERICAN SOCIETY FOR 
MATERIALS—S4th Annual 
Chalfonte-Haddon Hall, 


>1-22 


June 2 

MALLEABLE FOUNDERS’ SOCIETY— 
Annual Meeting, The Homestead, Hot 
Springs, Va, 


Meeting, Wardman Park | 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 

Specialists on Couplings 

for more than 30 years 
f t weictlon 
AR ang 


fy | cross. -PULL 
ty Gre climinateg 
Lubrication is 
nor required; 


BACKLAsy 


PATENTED 
FLEXIBLE 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of cur Engineering Catalog. 


THOMAS FLEXIBLE 
ele] tl J8i, ick eer 


WARREN, PENNSYLVANIA 
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ESTABLISHED 1920 
261 RIVER STREET « HAVERHILL, MASS 
BUILDERS OF PRICISION §& 


POPE MACHINERY CORPORATION 
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Sans, Souci 





Ad Libbing by the Editor 


It was not surprising that we 
received quite a number of letters 
complaining that the title of this 
column is not pronouncible. Admit- 
tedly, the words are foreign, espe- 
cially to an Irishman who has never 
studied French. But I must protest 
that Souci, meaning “trouble’’, is not 
pronounced ‘‘sousey’’, though to some 
the column might have that flavor. 
Just to keep the record straight, Souci 
is pronounced like ‘'soo-see”’. And of 
course, Sans, meaning “without” is 
pronounced like ‘‘sahn’, the two mid- 
dle letters being pronounced exactly 
like the expression “ah!” I under- 
stand that the Frenchmen never pro- 
nounce the “‘s’’ at the end of a word, 
but not being a Frenchman I am not 
so sure about it. 

Of course as can be expected, we 
did get some gripe letters about this 
new column. And those kind of let- 
ters are the most constructive. In fact 
only recently, a research foundation 
in Chicago announced a discovery 
that the men in an organization who 
gripe are also the men who are most 
progressive and who are most prolific 
in developing new ideas. 


Deadheads, Bellyachers and K’ «ers 


Which reminds me of my boss, 
F. V. Larkin when he was general 
superintendent of Harrisburg Steel. 
He classified men as kickers, belly- 
achers and deadheads. As he put it, 
Deadheads are worth nothing to any- 
body, because they are simply dead 
and dead things don’t grow nor do 
dead things produce anything. Belly- 
achers are the fellows who are always 
complaining about things that can- 
not be changed. They are the ones 
who demand that the sun should rise 
in the West and set in the “ast. And 
because nothing that they complain 
about can be changed, the bellyachers 
are just nuisances who are forever 
blocking progress. But the kickers 
are the ones who demand improve- 
ments, higher efficiency, better work- 
ing conditions and of course if they 
are ignored they will also kick for 
more money and they are usually 
worth it and get it.” 

When we stop to figure it out, if 
everybody in an organization is in 
perfect harmony and agreement with 
the status quo, there cannot possibly 
be any progress. It is only when one 
or more of the sroup disagrees and 
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TOF-ST UF'S best proving 


ground is in the air! 


It pays to specify 7UF-STUF 
aluminum bronze alloys for 
parts that must stand up 


@ Because they are both light and tough, TUF-STUF aluminum 
bronze alloys have proven invaluable in America’s aircraft as valve-seat 
inserts, spark plug inserts, valve guides, gears and other vital parts 


If your product requires machined parts that are strong but light, 
resistant to corrosion, long wearing and resistant to oxidation even at 
high temperatures, then TUF-STUF is the right alloy for the job. 


TUF-STUF alloys are furnished in the form of forgings, rods and screw 
machine parts. They fill Federal Specification QQ-B-666, Grade B, 
and several other variations. Because of the increased use and demand 
for both aluminum and copper, jobs carrying a Defense Order 

Number are receiving first consideration. 


MUELLER BRASS CO. 


PORT HURON 16, 


MICHIGAN 
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BALL BUSHING 


The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A BALL 
BUSHINGS. 

And now hundreds of original equipment manufac- 
turers use the low cost Commercial Series F BALL BUSH- 
INGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- 
por of any mechanism that is moved or shifted in a 
straight line. 

Improve your product. Up-date your design and engi- 
neering with BALL BUSHINGS! 


LOW FRICTION * LONG LIFE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LASTING ALIGNMENT - LOW MAINTENANCE 
Now manufactured for '/s", '/2", 

3/4", 1” and 1'/2” shaft diameters. 


Write for descriptive literature and the name of our representative in your city 


THOMSON INDUSTRIES, iwc. 
—— MANHASSET, NEW YORK 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST : 
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presses dissatisfaction with things 
is they are and puts forth every effort 
to change the conditions, that we get 
rogress. 

Sad to relate, only too often th 
man who does not agree with anyon 
else is considered to be the fellow 
who is out of step, the griper, the 
nonconformist. His assistants have 
tendency to scorn him, belittle hin 
and even sneer at him. However this 
is Only natural because the level of 
human conceit is such that most ir 
dividuals hate to be shown. And they 
often take the attitude, “If the idea 
were any good I'd have thought of 
it myself 


We Thrive On Trouble Makers 


When you come to think of it 
we must admit that the fellow who 
discovers something new, who in 
vents a new machine, who develops 
a new process, who uncovers new 
facts Of science Or is a pioneer in any 
other respect is of necessity a terrible 
trouble maker Just consider all oi 
the trouble created by the invention 
and production of carbide tools. These 
simple little things finally obsoleted 
ail existing machine tools, required 
new materials’ handling methods to 
be developed, required shops to be 
laid out all over again and machinery 
completely rearranged. In fact, car 
bide tools completely revolutionized 
production thinking. And we can 
blame the whole thing on the man 
who developed the idea of carbide 
cutting tools. I wonder what his 
name was? He sure was a trouble 
maker and he must have had a tough 
job getting acceptance of his ideas 
But all this simply goes to show that 
we should love the trouble maker, if 
he is the right kind. 

In quite a few of our companies, 
the big ones and the progressive ones, 
the man in charge of engineering de 
sign bears the title of vice president 
and he participates in the conferences 
at the top level. It is significant that 
that is the situation in not only large 
companies but also small companies 
in which the engineering design plays 
1 predominant part in the commercial 
success or failure of a product. This 
is highly significant because the trends 
in engineering and technology are 
such that more and more engineering 
is required of the product and the 
quality and complexity of the engi 
neering is getting greater and greater 

is forcing better recognition for 
good designers. Engineering mistakes 
ting easier to make and more 
costly. Many of us know that there 
are some companies that refuse to 
recognize this fact. They have been 


are get 
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.. and it lowers 
the ultimate cost of your Yypringe 


THE accuracy with which th: ends of your springs This is just one of many reasons why Accurate 
are finished—whether they are looped, hooked, service saves you money in the long run. We'll be 
ground or what have you—can be of vital importance happy to discuss what we can do for you. Write or 
to the assembly and/or operation of your product. phone today. 

Carelessness, poor design or use of improper equip- 
ment in this vital part of spring manufacture can add 
many dollars to the ultimate cost of your springs. 


ACCURATE SPRING MFG. CO. 


_ Here at Accurate, skilled springmakers know the 3815 W. Leake Street 
importance of accuracy in finishing ends . . . we have Chicago 24, Illinois 

the most modern equipment to do the job right and 

economically . . . and our practical, experienced WRITE TODAY for your copy of the new 
spring engineers can often recommend modifications "evised Accurate Handbook of Technical 
in end design to speed assembly of your product or 08t# on Springs. It’s full of short cuts 
to make it perform better. for making spring calculations. 


Ge sure the 
CLUNGS YOU 
buy are 
ecunate 
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BUT Y E .) MEANS 


IT WAS WELL WORTH THE TIME 
YOU TOOK TO ASK ABOUT... 


The manufacturing skill and engineer- 
ing experience gained by O & S in 
producing original automotive parts 
for the past 38 years is well worth 
your investigation. 


If your problem involves a movement 
in a mechanical part or a combina- 
tion of parts requiring trouble free, 
service free bearings or bushings, 
send us the details or write for 


Bulletin 251. 


evs TN inemee) 


303 SOUTH LIVERNOIS + DETROIT 7, MICHIGAN 
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going along in the same old rut year 
in and year out and they have con 
vinced themselves that they don't need 
high grade engineering and they are 
not much concerned about the stand 
ing and quality of the engineers in 
their organization They resort to 
high pressure selling instead. Such 
situations are rapidly vanishing for 
the simple reason that the companies 
that do not value engineering design 
soon find themselves at a competitive 
disadvantage because of the lower 
quality of their product 


Simplicity Bespeaks Ingenuity 

It was in one of those stick in the 
mud companies that one of my close 
friends, a design engineer par excel 
lence, faced the problem of develop 
ing a safety device that was essential 
to the proper operation of the ma 
chine. This fellow did a whale of a 
job. He developed a highly ingenious 
original design, the like of which had 
never been seen before. The machine 
was built and the safety device was 
tested. It worked like a charm. All 
the top brass was out to see the test 
Someone remarked to the president 
That certainly is a beautiful design 
it works perfectly and is simplicity 
itself. The fellow who designed that 
deserves a big hand.” To which the 
stuffed shirt president replied, “What 
do you mean he should have a big 
hand? How else could he design it? 
If he had designed it any other way 
it wouldn't work. That being the 
only way it could be designed, why 
should he have a big hand?” My 
engineer friend left the job shortly 
afterwards 


How Boss Kett Did It 


Which reminds me of a story that 
Boss Kettering told me way back in 
the early thirties. G.M. was trying to 
develop a diesel engine for locometive 
service. They got stumped in trying 
to design a fuel injection pump that 
was much better than any design avail- 
able. And Kettering insisted it had 
to be a whale of a lot better. But every 
design that the research boys came up 
with was “the same old thing with 
only a different suit of clothes’’. Finally 
Kettering asked for a young man who 
knew nothing about fuel injection 
pumps, and got him in the office 

I want you to find out exactly what 
a fuel injection pump is suf 
do. But you are not even to look at 
in existing design,” Kettering told 
him, “We'll give you the machinists 
to make models. When you get the 
pump that you think is perfect, bring 
it in to me. Until then you get no 


posed to 
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ART DIE CASTING 
Division of Stewart-Warner Corporation 
273 Warren Street, Bridgeport, Connecticut 








Laminated shims peel off in .002” layers 
for adjustment purposes and thus provide 
@ variable spacing device in the assem- 
bly of machinery components. 


Laminated shims represént sound design and engineering 
practice. They meet_the_acid tests of speeded production, 
lowered costs and field performance. 

Today the health of our economy—and the reputation of 
an individual business—can depend upon a relentless search 
for time and money-saving methods. 


Here are the basic features of shim design: 


BD 002 inch accuracy with A up to 30% reduction in 


easy machining tolerances assembly time 


A spacing adjustment at the A a built-in adjustment for 
job without precision take-up of service wear 


grinding or machining 





We're guing at top speed working on the defense 
program. Whether we can help you now—or whether 
you're iust thinking of long range economies, send 
for our free Engineering Data File. 


Save wisely wherever you can 


Shims are more important now than ever 


LAMINATED SHIM COMPANY 


Liao) ile) F848 38) 


CUSTOM SHIMS SHIM STOCK 


STAMPINGS 


1405 UNION STREET GLENBROOK, CONN. 
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Sans Souci continued 
other orders and I don’t care if I 
don’t see you for a year.” 

In a matter of three months the 
fellow delivered to Kettering what was 
at that time a radically new design and 
a very superior fuel injection pump 
And it did the trick beautifully. Which 
is one more reason why most diesel 
electric locomotives have the General 
Motors label. 

All this reminds me of the re- 
marks of a president of one of our 
shipbuilding companies. The remarks 
were off the record so I cannot give 
you his name. However, the gist of 
it was that the engineering profes- 
sion is not getting the credit to which 
it is due. In view of the fact that 
these remarks came from the pres- 
ident of a company and he is not a 
trained engineer, is highly indicative 
And it just happens that right now 
we are in a position wherein engi- 
neers have a brilliant opportunity to 
raise their professional standing for 
the simple reason that they are in 
short supply, and for the reasons as 
given above 


The Old Masters’ Program 


We all know that one of the prob- 
lems confronting us today is the 
proper education and training of engi- 
neers. That is where the standing of 
the profession begins. Therefore | 
was very much interested when I re- 
ceived from my good friend, Colonel 
Chevalier, a copy of a letter he had 
received from Lawrence W. Wallace 
management consultant of Cincin 
nati, Ohio. 

Mr. Wallace points out that in the 
United States there are many expe- 
rienced, wise and delightful men and 
women who are now retired or who 
soon will be. These people have a 
tremendous fund of excellent expe- 
rience. Their judgment has matured 
over the years. They possess poise, 
culture and leadership. Mr. Wallace 
is referring to men, who in their 
careers have neld positions of highest 
responsibility and authority and who 
are esteemed by their associates. These 
men he calis, “The Old Masters’’ 

On the other hand there are large 
numbers of young men and women 
recently graduated, or about to be 
graduated from college, who could 
profit immensely from the kind of 
counseling that old masters might give 
them. Thereby the richness of expe 
rience, character, poise and culture 
of old masters might be imparted to 
young men and women who are just 
beginning their career. 

Such an old masters’ program was 
in fact conducted at Purdue Uni- 
versity. The student counsel was in 
May, 1951 
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45° and 90° Adapter Unions 
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Restricting Adapter Unions 
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‘fl Save You Assembly Time and Money. 


Ss \ J Time is money And whenever you save time, you reduce costs. 
That's why it pays to use Anchor Adapter Unions and Related Fittings. You see, 

they're designed especially to speed the attachment of Anchor hydraulic hose assemblies 

Anchor Ductile Sleeve Couplings to equipment of all kinds 

assembled on two wire braid In addition to cutting assembly costs, Anchor Adap‘er Unions and Fittings have these 

hose for high pressures. : 
important advantages 
@ They provide a leakproof ground-joint connection. 


@ They are small in size, require little space, and provide a neat appearance 
=.= e@ You can connect and disconnect them many times without destroying the seal. 
@ Made from solid steel bar stock and plated to prevent rust, they stand up under the 


toughest service conditions 
Anchor Sleeveless Couplings @ Their use lets you eliminate one or more pipe-thread joints—gives you a better 
assembled on either single wire b 
braid hose or two rayon braid piping job. 
hose for medium or low pres- @ Assembly in confined spaces is quicker and easier. 
— The Anchor line of Adapter Unions and Related Fittings is 
the most complete line available. Save yourself time and 
Send for complete money —select those that fill your specific needs 


information on 
Anchor Adapter CLIP COUPON TO LETTERHEAD AND MAIL TODAY 


Anchor Clamp-type Couplings , Unions and 
are ideal for field service use Fittings ANCHOR COUPLING CO. INC. 
and emergency repairs. Easy to Dept. PE-S1, Libertyville, IHinois 
ut on and take off— withstand 
Figh pressures. I like the dependability. the safety. and the time-and-money saving fea- 
tures of Anchor Adapter Unions and Fittings. Please send me a catalog. 


Use Ancher Assembled Hose Units with the outstanding fit- Name... . a omoncemane Position 
tings shown above. You'll have less trouble in the shop on | 
assembly — and less trouble in the field on the job. \ Company 


IN XTd le) Mael Jul ichacmlian oo“ 


City... 
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= of the inherent stability of 
silicone rubber, Arrowhead “O"’ rings 
molded of this remarkable new mater- 
ial provide a long-lasting seal under 
conditions far beyond the limits of 
ordinary rubbers. For example, they 
remain flexible at -130° F.; 
indefinitely, exposure to temperatures 
of 500° F. and over. They offer excel- 
lent resistance to oxidation, to many 


withstand 


oils, acids, alkalies and a variety of 
chemicals. The ideally inert character- 
istic of these seals is demonstrated by 
their astonishing resistance to aging, 
even at abnormally high temperatures. 
At normal temperatures they last im- 
definitely 
under severe conditions, consider sili- 
cone rubber. Arrowhead's silicone spec 


For superior performance 


ialists will welcome your inquiry. 


Write FOR ENGINEERING DATA 
me 


Free to Engineers —two val ae ; 
re yy 


vable new publications on 
silicone rubber and *O” 
rings. Contain complete 
technical and descriptive 
data, including typical ap- 
plications 


ARROWHEAD 
RUBBER CO. 


Division of 
National Motor Bearing Ce. tae 


DOWNEY CALIF. 


“O" RINGS @ SILICONES P-A+HERON-DUCTS 


Los Angeles County 
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Sans, Souci continued 
charge of the program. Ten old mas 
ters, eight men and two women, were 
selected and they spent five days on 
the campus of Purdue. during which 
time they met small groups of three 
to five students. They gave no talks; 
they simply answered questions which 
the students wished to ask. Accord 
ing to the news write-up and editorials 
which appeared in the Purdue Ex 
ponent, the student publication, the 
program was a huge success 

Unquestionably, Mr. Wallace has 
an excellent idea. The years of col 
lege are the most formative ones for 
the young man. It is a time when 
he is most receptive to new ideas and 
the counseling of men who have 
made their mark and achieved posi 
tions of high responsibility and 
prestige 

Right along the same lines, it was 
Ben Graves, vice president in charge 
of engineering of the Brown and 
Sharpe Manufacturing Company who 
proposed and put into effect the stu- 
dent talks program, sponsored by the 
Machine Design Division of the 
American Society of Mechanical Engi- 
neers. Under Ben Graves’ leadérship, 
a number of speakers were selected 
who volunteered to speak to student 
bodies on the opportunities offered in 
engineering design as a carer. These 
talks given at dozens of colleges and 
universities over the past three years, 
have provoked tremendous interest 
and many students have expressed 
their appreciation 

Now for some Souci that I had 
since my last letter. We sent out 
several thousand copies of a question 
naire to our readers and got back al- 
most five hundred replies. Now I 
personally appreciate it very much 
when a reader takes the time out to 
give me his honest thoughts and 
opinions concerning the job that 
Propuct ENGINEERING is doing edi- 
torially. The least I can do is to send 
a personal letter to each of these 
readers. So I began that job. I got 
a hold of a Gray Audograph and dic- 
tated one hundred odd letters and 
sent them to be transcribed. Unfor- 
tunately, two factors were involved 
One was that I was not an expert at 
using the Audograph, and the other 
factor was that they were not expert 
in transcribing them. In other words, 
we didn’t do the job right, simple 
though it be. To make a long story 
short, I have to begin all over again 
And I am doing it again on the Gray 
Audograph because now that I know 
how to use, it does a swell job. So 
if you sent in one cf those question- 
naires you can bank on it that before 
the month is over, you will receive 
from me a personal letter 








Locks and Catches 
for EVERY PURPOSE 


We will gladly work with you in the 
selection of the Corbin lock or catch best 
suited to your needs . or in the devel- 
opment of locks and catches designed to 
your specifications. 


FOR PANEL BOARDS a flush-with-the- 
surface lock and latch combined. The lock 
has a sturdy 5-disc tumbler mechanism. 
When unlocked, the ring pull operates the 
bolt (see below), allowing the lock to be 
used as a latch. The lip bolt does not 
require the use of a strike on steel doors. 


left) Profile illustration of lock above 
shows how ring pull is pulled out to 
operate bolt. At right is a Flush Panel 
Board Catch, for use where no lock is 
required 

© See Corbin Illustrated Catalog No. 99B 
for full details on Corbin Locks and 
Catches. If you do not hoe a copy, we 
shall be glad to send one to you. 


Be sure... 
with 


REIN A NET . vis N 
THE AMERICAN ohn | ioe) ie) 2 Bele). 
NEW BRITA CONNECTICUT 


Propucr ENcINEERING — May, 195] 





»2 ring | 
AS ne eee a : en th 


tow" 


‘Tor>. 


at 
vi # 
+o? we 
s 
ont 


ENGINEERING BULLETINS on 


.@e 
¢ Wor 
+ ao Rearing, 
ear 


nee = 


FREEL 


a 


7 AD 


brings all back issues while 
still available — but write now! 


Propuct Encinzertnc — May, 1951 


Here’s a quick, convenient way for 
the designer, engineer and draftsman 
to keep up-to-date on developments 
in materials, design and applications 
of sleeve bearings, bushings and simi- 
lar precision parts. The latest news on 
improved cast and sintered copper- 
leads . . . the new bi-metal rolled, 
split-type bearings . . . the re-design 
problems involved when shortages 
call for bearing lining changes . . . 


Our six plants produce sleeve bearings in all 


SLEEVE BEARING DEVELOPMENTS! 


“Sleeve Bearing Topics” will help 
keep you abreast of all of these devel- 
opments. A request on your business 
letterhead places your name on the 
list. Right now we can also send you 
back issues to make your file complete. 
Fits standard files, punched for a 3 


ring binder. Address your request to 


FEDERAL-MOGUL CORPORATION 
11043 SHOEMAKER © DETROIT 13, MICH, 


designs and sizes; 


cast bronze bushings; rolled split-type bushing 


bi-metallic rolled bushings; 


washers; spacer tubes; 


precision 


bronze parts and bronze bars. 
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:| ABSTRACTS 


lof Tivuloine fete from ALLIED 


At Allied, conversion of prints to parts is a closely con- 
trolled process involving more than the individual skills and 
modern facilities normally expected on any precision contract 
work. Any Allied routing sheet or part print will show you how 
exacting process and inspection procedures dovetail with 
Allied skills, machines, techniques. 

This thorough inspection program from beginning to end 
of processing insures that each step in producing your part will 
exactly nu «ch your specified tolerances, finish and hardness. 
Such close control in every phase of manufacture avoids delays 
and rejects and adds up to three big benefits for Allied preci- 
sion part customers: economy, prompt delivery and parts that 
are trouble-free i. all respects. 


ALLIED PRODUCTS CORPORATION 
DEPARTMENT B-4 


HARDENED AND PRECISION GROUND PARTS «© ALLITE ZINC 

ALLOY DIES © R\B INTERCHANGEABLE PUNCHES AND DIES 

* STANDARD CAP SCREWS © SPECIAL COLD FORGED PARTS « 

SHEET METAL DIES FROM THE KARGEST TO THE SMALLEST © JIGS + FIXTURES 








Barrel Finishing of 
Small Parts 


Foreign Abstract from “More Productive 
Finishing by Barrelling” by Alan Whit- 
taker. Mechanical World (London), Feb- 
ruary 9, 1951, pp 119 to 122. 


OF INTEREST TO DESIGNERS of small 
parts are the data presented in this 
article regarding what types of parts 
can be tumbled and what is accom 
plished thereby. Unfortunately, the 
development and application of these 
processes has not been afforded the 
attention directed toward other metal 
finishing processes, with the conse 
quence that the quality of barrelled 
finishes has generally been poor. As 
with other processes, careful control 
of the variables involved must be 
exercised if quality is to be maintained 
A wide range of articles can be prox 
essed, but their size and shape im 
pose limitations. On these factors 
depends the tumbling action during 
barrelling which in turn influences the 
surface finish. All kinds of fabri 
cations, wrought or cast, may be bar 
rel polished, subject to certain condi 
tions. It should be pointed out 
however, that a greater risk exists 
when castings are polished due to the 
usual intricacy of form characteristic 
of castings, and the variation of se 
tion thickness usually involved. Ar 
ticles with any dimensions greater than 
6 in. or weighing above 2 Ib. are not 
generally suitable, but of course may 
be treated by any other methods. 

Characteristics of the material from 
which the component is fabricated in- 
fluence the technique of barrel finish- 
ing. Softer alloys of the zinc-base 
types are obviously subjected to 
greater damage risk during tumbling 
than steel or the harder bronzes 
Modification of conditions enables 
most commercial alloys to be barrel 
finished. 


Surface Action 


The kinds of surface action pro- 
duced during barrel polishing may 
be classified under the following head- 
Ings: 

1. Scouring 

2. Cutting down 

3. Burnishing 

4. Polishing 

While the techniques for effecting 
the above operations are determined 
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by the material being processed, the 
general purpose is similar in all cases 
With some materials and certain sur 
face conditions, some of the stages 
may be eliminated 


Scouring 


This is used to remove heavy scale 
and more pronounced surface defects 
Coarse abrasives, ic., tripoli (SiO) 
and coke, and pumice or rotten-stone 
for brass and copper alloys and alu 
minum, used dry or with liquid addi 
tions, are employe 


Cutting down 


Metal shapes are added to the load 
with or without abrasives. The shapes 
are generally stars or non-symmetrical 
pieces of steel or cast iron. The 
operation removes appreciable metal 
Severity of cutting action is varied by 
adjustment of the size of the load 
Smaller loads produce more intensive 
surface action 


Burnishing 


As the name implies, this opera 
tion produces a high finish on suit- 
able articles. The action is provided 
by alloy steel balls with soap and 
water added as a lubricant. The balls 
need not be perfectly round, shape 
not being important, providing that 
they are perfectly smooth. Various 
sizes of ball are available. Heavy shot 
will damage small articles. It is com- 
mon practice to use mixed sizes to en- 
sure that all areas of the component 
receive burnishing action 


Polishing 

Brilliant finishes are produced on 
electro-deposits using mild abrasives, 
e.g. dry sawdust. These final finishing 
processes are utilized to facilitate stain 
removal. Hardwood, free from pitch, 
mast be used 

The bulk of the article is devoted 
to discussions of the equipment, the 
abrasives and solutions used in tum 
bling and specific processing date 


Heat Treatment Improves 
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Will save YOU... Money, Space, Time! 


Dudco Vane-Type Motors operate by direct force of the fluid against the vanes. The 
fluid enters through ports which are diametrically opposed, to balance shaft loads. 
and discharges in the same manner. Notes included with the iigure below relate to 


fluid motor contruction. Pump operation is similar 


with the dual vanes bearing 


radially outward with positive forces which. while adequate for pressure sealing, are 
balanced hydraulically to eliminate undesirable wear producing thrust against the 


ring. 


CHECK THESE FEATURES 


® DUDCO MOTORS operate down as 
low as 10 or 15 RPM at high torques 
often eliminating the y for 
gear reduction units 
Starting torque is over 93% of theo 
retical torque 
Torque ratings from § lb.-in. to 550 

-in. per | PSI available 

Quiet operating even at 3600 RPM 
Smaller size for ease of application 
Overall mechanica! efficiency 85% 
at 1200 RPM, 77% at 100 RPM after 
long use 
120 HP available at 800 RPM 
Hydraulically balanced fer long 
lite—without any mechanical means 
for holding vanes out against the 
stator ring 
Rugged reversible service is com 
mon application 





NOTE HOW PRESSURES 4 
AND OUTLET PRES: ™ 
BALANCE BACH OTHER 

(MO SHAFT LOAD) 


? —LeT PRESSURE 
V~ OUTLET PRessuRE 
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CHECK THESE USES 


Lumber (Resaws. _ silitters, 
conveyors, carriage teed 
works). 


Cannery (Box dumpers, fruit 
conveyors) 

Machine Tools (Thread tap 
ping. lapping, indexing, 
bending machines, etc.). 
Chemical (Centrifuge, mixers, 
agitators, screw conveyors) 
Mining Equipment (Traction, 
Shoveling). 

Trucks (Hose reveling, con 
veyors). 

Railroed Work Equipment. 


Drilling Rigs (Rotary table, 
cathead winch) 


And many more 


DUDCO’S over 100 field representatives stand ready to assist in the application of 
Vane-Type Motors and Pumps to your equipment. 


Brittle Lacquer Accuracy 


Foreign abstract from paper by Mr. K. C. Write today for our complete catalog and our handy fluid motor data sheets showing 
Rockey presented before the Institute of HP output aad speed vs. volume and pressure required. 


Marine Engineers on January 9, 1951. ~ 


Mechanical World (London), February 

16, 1951, pp. 145-147. ; 
PRODUCTS COMPANY 

1784 E. Nine Mile Road * Hazel Park, Mich. 


Please send me catalog and motor data sheets: 


MANY INVESTIGATORS have used the 
brittle lacquer method of stress analy- 
sis successfully and improvements in 
both technique and materials have 
been made from time to time. Tests 
made by the author indicate further 











sicaro “Sanivan” 
eA EQUIPPED WITH 


7\/sHYDRECO 


\ OIL HYDRAULIC _ 
\ CONTROLS 


HYDRECO oil-hydra’ilic equipment pro- 

vides “muscle power” in the Sicard 

“Sanivan” manufactured by Sicard 

Industries, Incorporated, of “Watertown 

New York, and Montreal, Canada. This 

most efficient, economical and versatile 

modern refuse collector is completely 

equipped with HYDRECO oil-hydraulic Actuated by hydraulic power, loaded 
valves, pumps and cylinders. The com- hopper compacts refuse against 
plete hydraulic operation of compacting, pc A ana 

loading and unloading are controlled at 

will by the operator. HYDRECO equip- 

ment is helping to clean up a dirty job. 


GEAR PUMPS — HYDRECO gear pumps 
are made in five basic sizes with a variety 
of flange or base mounted types, 2 GPM 
to 130 GPM, and for operating pressures When loaded, retainer plate comes 
up to 1500 p.s.i. down flush against compressor plate. 


CONTROL VALVES—HYDRECO control 
valves are made in a variety of sizes and 
plunger arrangements, in capacities from 
¥2 GPM to 150 GPM, and for operating 
pressures up to 1500 p.s.i. 


CYLINDER ASSEMBLIES — HYDRECO 

cylinders are made in single-acting, 

double-acting and telescopic designs in 
sizes up to 8” effective di- 
ameter. Plain, eye-type, or 
ends of special design are 
available for all sizes. 


HYDRECO cylinder operates unfold- 
ing bulkhead built in three sections. 


BUILD MORE PROFITABLE LABOR- 
SAVING INTO YOUR EQUIPMENT 
WITH HYDRECO CONTROLS 


All sections of bulkhead reach on 
angle of 45° with tailgate com- 
pletely roised—assuring rapid, 
complete unloading. 


HYDRAULIC EQUIPMENT COMPANY 


1112 EAST 222nd STREET e@ CLEVELAND 17, OHIO 


Engineering Abstracts continued 
improvements that can be obtained 
ry heat treating the lacquers after ap 
plying them to test specimens. The 
properties obtained may be sum 
marized as follows 

1. The cracks, once developed, re 
main open when the straining load 1s 


removed 
Strain sensitivity is improved 

3. The initial cracking response to 
strain is independent of the thickness 
of the coating within reasonable limits 

i. The coating does not flake until 
the specimen has been deformed plas 
tically 

5. Tests results are not affected by 
moderate changes in temperature and 
humidity 

The heat treatment used consisted 
of keeping the coated specimen at 
115 C for 24 hours. The resin in 
this lacquer has a melting point of 
90 to 100 C. By varying the tempera 
ture from 70 to 115 C, it was found 
that strain sensitivity improved with 
increasing temperature 

Cooling of the specimen was con 
trolled carefully. If the lacquer is 
ooled rapidly, crazing” occurs 
While the presence of craze lines does 
not affect the sensitivity of the lacquer, 
rack patterns will end at their junc 
tion with craze lines and well defined 
patterns will not be possible 

In dealing with dynamic stresses 
this heat treatment offers a particular 
advantage. Normally these cracks can 
be observed only if some form of 
stroboscope is used However, since 
the heat treated lacquers retain the 
crack patterns after the load has been 
somaved. the apparatus can be shut 
down at intervals and the cracks ex 
amined or photographed as desired 

Having obtained the directions of 
the principal stresses from crack for 
mations, the normal procedure of 
using more accurate  resistance- type 
strain gages at chosen positions to ob 
tain the exact value of stresses is used 


Moisture-Resistant 
Laminates 


From “Glass Fiber Polyester Laminates 
Having High Resistance to Moisture”, by 
Luther L. Yaeger, Bjorksten Research 
Laboratories, presented on March 1, 1951 
at the annual meeting of the Reinforced 
Plastic Division of the Society of the 
Plastics Industry. 


GLASS FIBER POLYESTER LAMINATES 
provide ease of fabrication, high 
strength and low weight. They are 
widely used but their utility has been 
greatly limited by the fact that the 
mechanical strength properties have 
been radically reduced on exposure 
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to water and high humidities. This 
was caused by the fact that existing 
treatments or “sizes” applied to the 
glass did not result in sufficiently 
strong bonding between the polyester 
resin and glass fibers. Until now 
the best results were obtained, for 
example, with a complex chro 
mium methacrylate size “114” and 
silicone size 113" (see ‘Reinforced 
Plastics” by Richard J. Francis, Feb 
ruary PropucT ENGINEERING). Lami- 
nates so treated show up to 40 per- 
cent flexural strengths on immersion. 

Such laminates can now be made 
highly resistant to water and humidity 
by applying to the glass fiber a treat 
ment of vinyl chloro silane, followed 
by an after-wash with water. It is 
believed that the chlorine is hydro 
lized off in such manner that the 
silicone atom in the vinyl chloro silane 
molecule becomes tied directly to the 
glass, and that the vinyl grouping 
will react and participate in the 
polymerization of the resin, so that 
an actual bond is formed between 
the glass and the resin. The result 
is that the resistance to drastic treat 
ments with water is radically im- 
proved, as shown in the accompanying 
curves. A similar relationship exists 
on room temperature immersion tests, 
a 30-day water immersion being 
roughly comparable to boiling 3 hr 





Voriction of Flexural Strength of 
Glass Fabric Lominotes in Bolling Woter 
- _ inemenn oe , 


— +——— + +4 











A still further improvement was ob 
tained by applying betachloro allyl 
alcohol in conjunction with this treat 
ment. This improvement can be ob 
tained with any of the principal 
polyesters commercially available 

The vinyl chloro silane treatment 
is applied either in vapor phase, or 
by immersion in an organic solvent 
solution of this agent, with subsequent 
drying. There is nothing particularly 
critical in the process. The new glass 
fiber reinforced polyester plastic was 
primarily developed in cooperation 
with the Air Force for structural 
parts of military planes 
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EMC AND CYCLOHM 


FRACTIONAL H.P. MOTORS 
UNIVERSAL AND DIRECT CURRENT 1/1000 TO 1/4 H.P 
SHADED POLE 1/2000 TO 1/15 H.P. * INDUCTION TYPES 1/1400 TO 1/5 H.P 


EMC and CYCLOHM HP. motors are available with or 


without gear units, ore easily adaptable to DEFENSE APPLICATIONS. 
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YOUR GUARANTEE 
OF SATISFACTORY 
ENGINE CONTROL 
AND PROTECTION 


Time-proven dependability and precision per- 
formonce have made PIERCE one of the world’s 
largest governor manufacturers . . . offering 
more than 3,000 different types of centrifugal 


governor assemblies to meet every known gov- 





erning problem 

Write for full information about: Pierce Engine- 
Speed and Road-Speed Governors for gas, gas- 
oline and diesel engines Pierce Servo Gov- 
ernors . . . Pierce Cable Driven Governors . . . 
Pierce Mercury-Arc and Micro-Switch Governors. 

Pierce engineering service is always available 
for special design or governing problems. 


WHEREVER GOVERNING iS REQUIRED 


PIERCE 
IS YOUR FIRST CONSIDERATION 


THE PIERCE GOVERNOR CO., 1605 OHIO AVS., BOX 1000 
AKDERSON, INDIANA 
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Interplanetary Rocket Design? 
To the Editor 


would be very much obliged if 
1 be good enough to send 
me reprints or tearsheets of the fol 
lowing article from your Journal for 
use in our Society's Abstracts Section 
and Library: Ninety Pairs of Brakes 
Decelerate Rocket Propelled Sled, 
March, 1950 J. HUMPHRIES 

The British Interplanetary Soctety 


London, England 


| 
woul« 


Negligible Error 
I the Editor 
The comment of your contributor, 
Victor Tatarinov, on page 223 of your 
March 1951 issue is valuable and we 
thank him for it. He writes from 
far Pilsen, Czechoslovakia, formerly 
Bohemia, where the golden beer orig 
inates. He says he cannot solve his 
problem of a magnet bobbin with my 
nomograph shown in the August 1949 
issue Of Propuct ENGINEERING be- 
cause the Q scale is too short to in- 
tersect secant II. By merely lengthen 
ing scale Q (less than 2 in. in this 
ise) and then proceeding with se 
III, he btain the result, 762 ft 
of wire, which he has calculated from 
the formula, upper left on same page 
extension of a turning scale is 
to increase its ange 

Tatarinov says the formula is 
because it implies concentric 
les for the winding, when they are 
really spirals. For fine wires I have 
always thought this approximation to 
ye quite negligible. ,He cal ulates the 
true length for spirals to be 684 ft 
However, they are not compared 
on the same basis. The winding space 
to be filled is 12.5 layers, and he 
assumes 13. Therefore, D is larger, 
and more wire will be needed. The 
number of spiral turns is 13 lines 80 
turns per layer or 1,040 in all. He asks 
tor 1,000 turns not ampere turns as 
1¢ says in error. Taking 1,040 as the 
ircular turns, 738 ft 
(lower figure at 


gives 9 ft, only 5 ft 
too short (entirely negligible). This 
shows our formula (and nomogram), 
while still approximate, are quite close 


There is no point in computing spiral 


Propuct Encinerertnc — May, 195] 





with PER 


Why not write us 
about your castings 
requirements 
and get our 
recommendations 
and quotations? 


PERMITE 


ALUMINUM INDUSTRIES, 


ALUMINUM CASTINGS 


A change from heavy metal to lightweight Permite 
Aluminum Castings can bring you these definite cost 
cutting savings: 


CINCINNATI 


ALUMINUM PERMANENT MOLD, SAND ond OIE 
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CASTINGS. 


Sc e on Cost of Handling 


Permite Aluminum Castings are approximately 60% lighter 
than cast iron and 65% lighter than steel, brass and bronze. 
They're lighter to handle, lighter to assemble, lighter to ship 
as a finished product. So you cut handling costs all along 
the line! 


Save on Cost of Finishing 


The uniformity of Permite Aluminum Castings 
within close tolerances makes only a minimum of machining 
necessary. Higher machine speeds and deeper cuts are 
practical with Permite Aluminum Castings, with only slight 
changes in tool contours. Time spent per unit in shaper, drill 
press or milling machine is appreciably less! And aluminum 
stays bright without painting or expensive plated coatings. 


consistent 


Longer Service, Fewer Replacements 
Mean Long-Range Savings 


High tensile 


strength; resistance to corrosion; rapid heat 
transfer; 


and special to-fit-the-job designing by Permite 
engineers enable Permite Castings to give longer, better 
service! You save three ways with Permite and get better 


appearance, a beter product. 
INC. 


HARDENED GROUND ond FORGED STEEL PARTS 





Countless small parts usually made by 
conventional turning processes by 
stamping, drawing, casting or molding 
can be made better . . . stronger . . . cheaper 
by cold-heading and roll threading. 

Machining of Cold-Headed Parts is 
hardly ever necessary because shank and 
head dimensions can be held to very close 
tolerances. Rolled threads are produced 
to American Standard dimensions 

Here are just a few of the many parts 
formed or roll threaded 


Screws Plastic Inserts 


Bolts 
Studs 
Rivets 
Rods 
Links 


Stems 
Thumb Screws ' Arms 
Wing Nuts Plugs 
Small Gears Prongs 
Tongue 
Segments i 
Single or multiple secondary operations 
can be performed on cold-headed parts 
to produce special characteristics required 
to fit the part for its particular applica- 
tion. These secondary operations include 
drilling, tapping, milling, shaving, flat- 
tening, notching, flanging, trimming, 
serrating, bending, off-setting, slotting, 
fluting, swaging, knurling, pointing, heat 
treating, plating and finishing. 


Clevis j Points 


Hooks 


Write or call in a Pheoll engineer. Explain your production 
problems. He will tell you where you con sove money, speed 
production, improve 


your product cppecrance 


SCREWS e. BOLTS 





Our Readers Say . .continued 


turns except as a mathematical exer- 
cise. 

The formula is not restricted to in- 
tegral numbers of layers and turns per 
layer but is wholly areal. It regards 
each wire as a square 1/256 sq in. 
area, filling a winding space of 5 x 
13/16 or 4.06 sq in. This divided 
by 1/16? equals 1,040 turns. For 
series coils of a few turns of large 
wire, the formula is not applicable. 

Cari P. NACHOD 

Nachod & U. S. Signal Co., Inc. 


Good Reason 
To the Editor: 


I received the February issue of 
your publication, and I am returning 
it today under separate registered 
cover. Please do not send me any 
more issues, because I don’t know 
English, your magazine cannot in 
terest me -VILLA PIERO 

Monza, Ital) 


Come On, You Designers 
To the Editor: 


I have a problem in mechanism, 
which I believe you might be able 
to assist me to solve through the great 
amount of data your magazine has 
accumulated on such devices 














In the diagram, the ring rotatively 
supports the wheel, and is rotated 
by some means, so as to turn in a 
counter-wise direction. The wheel is 
connected in a way such that it re 
verses its relative position four times 
for each revolution of the supporting 
ring. As the wheel approaches top 
center (point a), the line A-A across 
its diameter is at some small angle, 
say 5 deg, to the horizontal (left side 
higher). As it passes through the to 
center and begins to descend, its posi- 
tion is changed, and line A-A main- 
tains this same angie with the tangent 
but in the other direction. The wheel 











USE THE 
WORLD'S BEST 
at 
NO EXTRA COST 


CASTELL DRAWING 9000 
CASTELL LOCKTITE REFILL 
HOLDERS 9400—Black or Colored 
CASTELL IMPORTED REFILL 
LEADS 9030 





These encompass every mood of 
genius for drawing, drafting, tracing, 
hatetsi ial Pa —, 








10¢ ZEN 2H 
} CASTELL 


LOCHTITE 


- 


) 
aid | 


IMPORTED FROM 
AMERICAN ZONE 
t— 

- a 

4 AW FABER G 


| CASTELL 


AW FABER & 


RAWING REFILL LEAD 


o 
E 


A.WFABER CASTELL 


FABER-Castece 


ware e"? 


PENCIL COMPANY INC wt 
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Another Interesting Bearing Application 
from the Orange Engineering Files 


). RUESCH MACHINE COMPANY 
not only fights friction 
but 
improves product performance 


H 


NEE DLE BEARINGS RUESCH ROLLING MILL for rolling hot 
ive ; and coid lead, tin and zinc ingots used 


* : in the manufacture of collapsible tubes. 
@ OBTAINS greater capacity for the size 
bearings required 
@ MEETS heavy load requirements within 
limited space 


@ EXTREMELY even running greatly reduces 
previous marking on rolled surfaces 








Four double-row Orange Cage Type Needle 
Bearings, 5Y2” shaft dia. and 7 “O. D., are 
used on the roll journals. Five years’ experi- 
ence has proved highly satisfactory. 


N addition to the compactness, high load capacity and even- Lett: Stendord 

: Orange Cage Type 

running emphasized in the application above, Orange Cage Needle Bearing, 
Type Needle Bearings are outstanding for high speed operations available with or 
: . . without inner race, 
—spindles—overhung mountings—or other applications where sizes Yo" to 8” 


misaligned mountings or uneven loadings are iikely to occur. shoft dic. Double 
. and triple row 


All rollers are held in permanent alignment by a free-floating, — made to 
land-riding cage made of anti-friction, non-ferrous metal. Rollers os “ _¢@ 

can not skew while running. Internal clearances can. be precision = WRITE FOR 
controlled to meet exacting requirements. Rollers and races are : CAGE TYPE ENGINEERING 
“‘Pentrate’”’ finished to reduce corrosion and friction. All factors VATA BOOK 
combine to give Orange Cage Type Needle Bearings longer life Oey tte Ce. 
expectancy in your equipment 


Sima 
(fant 
“ORANGE ROLLER BEARING COWIne: S6y/Main'St.,Orange, WJ, 
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continues to rotate in this position 
until it passes through point (b) then 
its position is reversed; by momen- 
tarily rotating clockwise, it assumes a 
position with the same angle to the 
tangent. When wheel reaches bot 
tom center (point c), its rotation ts 
again reversed and now turning coun 
ter-clockwise, it once more reverses 
the tangent by the same number of 
degrees. This relative position of 
tg a | the wheel to the ring continues until 
ARALDITE RESINS used as moothin npe . . the wheel reaches the point (d) 
train coaches, jet-type . . w as A Then by turning clockwise line A-A 
sanded... high avail cod Gaeaoe i and the tangent resume the original 
indentations can be filled in one application. oA : position shown in the figure. It would 
. — also be convenient to be able to ad 
just the wheel so that line A-A would 
maintain angles other than 5 degrees 
A. I. R 

Farmingdale, L. 1., N. Y 


Ed—Several suggestions have already 
been offered by members of the staff 
and others. However, perhaps some 
of our readers may wish to send in 
solutions of this problem 


Kind Words 
To the Editor: 


Thank you for the copies of the arti 
cle “Electrolytic and Chemical Fin 
ishes.”” Everybody here was very much 
pleased with the presentation, and we 
are very happy to have the additional 
copies. Thank your for your offer to 
send the transparency used for the 
four color cut L. B. CONRATH 

Aluminum Co. of America 





ETHOXYLINE RESINS Ed—Enclosed is the kodachrome that 


: : , , ‘ : was used for the plate in the article 
Fabricators seeking new, improved, simplified, time-and “Electrolytic and Chemical Finishes” 


money saving bonding, casting and coating mediums, Weare glad to hear that you are 
will find in these new but already extensively applied pleased with our treatment. — 
resins, an exceptional opportunity to put their ideas to 
work. Details of the properties and typical opplications 
for Araldite Resins are fully described in newly put: shed Some Job 
technical manuals, free upon request written on Company 
letterhead. 





To the Editor: 

We want all possible information 
regarding friction clutches, flexible 
couplings and variable speed gears 
Can you supply us this information 
either in the way of appropriate books 
or otherwise? M. Hoss 

Anciens Atelius Van Acker 
Gand, Belgium 





"Trade Mark of Cibo Company Inc. 











Ed—Enclosed are two inserts which 
we have run within the past two years 
on (1) “Designing With Dollars 
and (2) “Designing for Lower 
Costs”. In each of these inserts you 


PLASTICS DIVISION will find a considerable amount of 
627 GREENWICH ST information on friction clutches and 


flexible couplings with a listing at the 


NEW YORK 14, N.Y. end of the articles naming those con 
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Our Readers Say continued 


cerns here in this country who are 
quite active in the development of 
such devices. 

Frankly, to supply you with all of 
the information that we have run on 
such components would require a 
two week study by us of the past 
issues Of PRODUCT ENGINEERING. It 
is thought you can get most of the 
information that you want out of 
these inserts. However, there is one 
other treatment of a variable speed 
device in which you may be interested, 
namely ‘Fluid Power Transmissions” 
A copy of this is also enclosed for 
your perusal 

If this doesn’t give you what you 
are after, it is suggested that you 
secure a copy of ‘Thomas’ Register’ 
through one of the libraries or through 
direct subscription from the Thomas 
Publishing Co., 461 Eighth Ave., 
New York 1, N. Y. You will find 
this directory invaluable since it lists 
all products manufactured by com 
panies in the United States 


- 
Too Trusting 
To the Editer 


In the latter part of 1949 one issue 
of Propuct ENGINEERING contained 
a special report on Titanium. I used 
to have this special report, but be- 
cause my generosity overcame my bet- 
ter sense, I am no longer its possessor. 
I lent it to an interested party who 
failed to return it. I would like very 
much to receive a reprint of this if it 
is at all available 

R. J. THOMPSON, MAJOR, USAF 
Norton Air Force Base, Calif 


Ed—We are sending you the reprint 
requested 


A Heavy Order 
To the Editor 

Knowing that you are able to pro- 
vide all kind of printed matter on 
technical equipment and industrial in- 
stallations, I should like to ask you 
to send us folders and catalogs per 
taining to the engineering fields indi- 
cated below 

Especially interesting to my factory 
are small steam generators, boilers 
and burners, as well as all kinds of 
lifting gadgets for light and heavy 
weights, blocks, cranes, travelling 
cranes, etc 

Lock and dam installations are also 
most important to me, as well as all 
implements which are essential to this 
particular industry. 

What I would like to receive is a 
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Deshi mith HIGH COSTS ? 


SAVE on “MUSCLE OBS” 


Td 


CYLINDERS 




















Lifting—s straight 
thrust movement. 
Air or hydraulic power— 
applied by T-J] Cylinders— 
gets an amazing lot of 
tough jobs done ie indus- 
try... faster, more efficiently, 
and at lower cost! Check 
your plant operations and 
machines now — make a 
note of mechanical move- 
ments that can be simplified 
and — up with T-J 
Cylinders! Designed for a 
wide range of pushing, pull- 
ing, lifting, clamping or control 
jobs...100 Ib. or 50,000 Ib. 
Many standard sizes and styles. . . 
both cushicned and non-cush- 
ioned types ... precision-built, , 
dependable. Write for additional 
information. The Tomkins- 
Johnson Co., Jackson, Mich. 


35 YEARS EXPERIENCE (- 
TOMKINS-JOHNSON 





One of Several Ports of a Cata- 
lytic Cracking Plant Produced for 
the Petroleum Industry 


Pressure Vessels for the Chemical 
ond Allied Industries. 


Heavy Press and Machine Frames 
ond Bases for the Machine Tool 
Industry. 


Diesel Gagne Crank Cases and 
Frames r the Marine and 
Electro-Motive Field 


rHtn) 


Cronk Cases, Fromes, ond other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type, 


This Steel-Weld Fabricated broach bedi, thirty-seven 
feet long and weighing approximately thirty-five 
tens, is indicative of Mahon fabricating and handling 
facilities. Hundreds of such heavy machinery parts 
and assemblies are produced by Mahon annually 
for manufacturers throughout the country. If you can 
employ weided steel to advantage in your product, 
you will find in the Mahon Company an unique 
source with complete, modern fabricating and 
machining facilities . . . a source where skillful 
designing and advanced fabricating technique are 
supplemented by master craftsmanship which 
@ssures you a smoother, finer appearing job embody- 
ing every advantage of Steel-Weld Fabrication. 


THE R. ©. MAHON COMPANY 
DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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Our Readers Say continued | 


complete list of items that may be 
available so that I can choose among 
them what is most needed at present. 
This varies according to demand 
ANTONIO VoOGG 
Port Alegre, Brazil 


Ed—Wre are sorry to say that we do 
not carry a stock of bulletins. How- 
ever, in every issue of Propuct ENGI- 
NEERING there is a list of bulletins 
issued by various firms. We suggest 
you pick out the items of interest to 
you and write to the companies con- 
cerned or send your request to us by 
filling out the Reader Service Reply 
Card. 


Popuiar Articles 
To the Editor: 


The October 1950 issue of Prop 
uct ENGINEERING had an excellent 
article concerning 12 Ideas for Feed 
ing, Sorting and Counting Mechan 
isms by Mr. William Schwartz on 
pages 144 to 149. I'd like to have 
either a reprint or tear sheets of this 
for our office files 

Also, I'd like to know if reprints 
have been made of Mr. Rappaport’s 
series of articles on Intermittent 
Mechanisms which appeared in July 
1949, External Geneva; August 1949, 
Internal Geneva; October 1949, Spher- 
ical Geneva; January 1950, 3 Gear 
Drive; and April 1950, Cardioid 
Drive. If they are available, I'd like 
to have a copy of each of ye too. 

Articles of this ty probably 
well accepted by other y n and 
development engineers too and I sup- 
pose you have received many requests 
for reprints of these. 

GLENN W. HEWETT 
General Electric Co. 


Ed—We regret to say that we do not 
have any available copies of the articles 
you requested, because of the large 
number of requests for reprints. How- 
ever, we will photostat the articles 
at a cost of 40 cents per page, if you 
so desire. 


Framed Covers 
To the Editor: 

Attached are three transparencies 
of the Color Studio of GN M Styling 
Section. They're the only ones we 
have, so whenever you're through 
with them we'd appreciate their return 

-JosEPH H. KARSHNER 
General Motors Corp. 


Ed—We have never seen more gor- 
geous color than was in these three 
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BREEZE dhe 


— 


Where Ordinary Beliows Fail 


AIRCRAFT EXHAUSTS & DUCTS 
(High frequency vibration) 


\ 


DIESEL LOCOMOTIVE EXHAUSTS 


(Thermal expansion) 





SEALED EXHAUST SYSTEMS 
(Automotive, Military) 


PACKLESS VALVES 
(For sealed piping vot 





OTHER BREEZE PRODUCTS: ACTUATORS 


Breeze welded diaphragm bellows meet 
the operating life cycle of any equip- 
ment in which they are used because 
every Breeze bellows design is individ- 
ually engineered and built for the job. 


Breeze has no “stock bellows,” but if 
you have a vibration problem in ducts, 
large or small, or want permanently 
sealed valve enclosures in any type of 
piping system, or need bellows for 
torque transmission or other uses, Breeze 
experience can quickly provide the an- 
swer ... and production can meet your 
requirements. 


A Breeze bellows is dependable be- 
cause each diaphragm is designed to work 
well within its elastic limit. This is ac- 
complished by thorough analysis of each 
application and careful design of the 
bellows to withstand all requirements. 
“Job engineering” each individual type 
eliminates makeshifts, assures efficient 
performance. 


Breeze bellows are made in stainless 
steel, inconel, monel, nickel, steel, or 
other weldable alloys. 


Feel free to consult us without obli- 
gation on your existing bellows require- 
ments, or any other project where reli- 
able welded diaphragm type bellows 
might solve a design problem. 


CORPORATIONS, INC. 


41-R South Sixth Street, Newark !7,N. J. 


RADIO SHIELDING - AERO-SEAL HOSE ELAMPS 





SUPER ACE GRADE—one of the many formulas of Ace Hard 
Rubber available for molded and extruded machine parts, has a tensile 


strength exceeding that of most plastics, and high impact strength, too! 


Even more important than strength is the durability of hard rubber—its 
unusual toughness, high abrasion-resistance, excellent resistance to water, 


acids, alkalies, etc. Only glass-bonded mica has lower moisture absorption. 


For instance: the accuracy of water meters depends on strength, long-life, 
and stability of the hard rubber parts—expected to last 10—even 20— 
years under water. Here fatigue resistance is vital, as the parts may go 


through 50,000,000 or more cycles in a lifetime. 


With many different Ace Hard Rubber molding compounds, sheets, rods 


and tubes to choose from—also other Ace plastics such as Ace-Tex, Parian, 


Saran—you can select just the right combination of technical properties. 


And with our complete molding, extruding and fabricating facilities 
(among the world’s largest) at your service, your job 


will be done the best way, the quickest. 


Always check your Ace Handbook, pgs. 4 and 5, when 
selecting molding materials. If you haven't a copy of this =, P=] 
valuable 60-pg. manual, write today—it’s free. 1 








HARD RUBBER and PLASTICS 


MERICAN HARD RUBBER COMPANY 


11 MERCER STREET © NEW YORK 13, N. Y. 
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transparencies. Furthermore, I can- 
not quite understand why your oy 
tographer does not quit and make a 
million dollars on his own. I am hold- 
ing two of the transparencies for use 
in the future color section that we have 
oming up. 

As you may know, March contained 
the second in the Almen series and 
also had the cover of the bearing test 
machine in the laboratories. As usual, 
you get reprints and framed copies of 
the cover 


Now Everyone's Happy 


Ed—On January 12, a remittance of 
$0.75 was received from Mr. Russell 
W. Henke of The Heil Co. by 
Propuct ENGINEERING. A checa of 
the records revealed Mr. Henke had 
no unpaid accounts. Consequently, a 
request for enlightenment regarding 
the matter was sent him. Here is his 
answer 


T th ¢€ Edit r 
This is my second answer to your 
letter and plea regarding my rather 
ambiguous remittance of $0.75 to your 
company. My first answer must have 
become short circuited somewhere in 
your organization, since I have al- 
ready received from you the article 
for which the money was forwarded 
I had intended that the 75 cents be 
used to cover the cost of one reprint 
of “Designing With Dollars”, which 
I indicated in an obscure manner on 
the money order card I mailed to you. 
After receiving your letter asking 
what to do with the 75 cents, I an- 
swered to wit: “Use it for one re- 
print of ‘Designing With Dollars’ ”’ 
Subsequently, I received my copy of 
the article requested, but evidently 
someone forgot to inform you of the 
transaction 
I am happy—Keep my 75 cents 
RussELL W. HENKE 
The Heil Co. 


New Idea for 
Tracing Drawings 
To the Editor 


This is a suggestion regarding the 
making of tracings which may be of 
interest to your readers. Instead of 
placing the tracing paper on top of 
the drawing to be traced we place 
the said drawing over the tracing 
paper, with one sheet of carbon paper 
between them, and another sheet of 
carbon paper under the tracing paper. 
We then simply draw over the lines 
of the drawing with firm pressure so 
as to obtain an opaque carbon impres- 
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Ohmite Rheostats, in mime 
sizes from 25 to 750 watts, 
meet all requirements of 
Specification JAN-R-22. _ 




















a MEET REQUIREMENTS OF 
© Fl INA T [= JOINT ARMY-NAVY SPECIFICATION 

















ss 
/ 





C4 
+35 2 aes 
R 


_ « 
—~ 


Sy pceiaeian. os aerid 


3 OHMITE 








© OHMITE 
JAN-TYPE 


WIRE-WOUND MEET REQUIREMENTS OF 


: RESISTORS JOINT ARMY-NAVY SPECIFICATION JAN-R-26A 


STYLES AND SIZES 


Ohmite offers an unusually complete line of resistors 

that meet the most rigid requirements (Characteristics 

"“G" and “J”) of Joint Army-Navy Specification 
JAN-R-26A. To meet these requirements, resistors must 

: pass severe moisture resistance and thermal shock tests. 
oe | They are required to withstand strenuous vibration 





eat Of the 38 different resistor styles Yoted in JAN-R-264, 
Omit offers 33 Bian pond ... 
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continued 


sion on the both sides of the tracing 
paper The advantage of this pro 
cedure lies in the greater ease with 


which the original drawing can be | 


seen. Tracings having carbon paper 
lines make exceilent prints—F. Sutz 
Hart Pressed Steel Corp 


Preview 
To the Editor: 


I always enjoy the monthly oppor- 
tunity of reading your very excellent 
publication PrRopuCT ENGINEERING 
The February, 1951 issue was espe- 
cially interesting because of the sum- 
mary on “Electrolytic and Chemical 
Finishes”. Would it be possible for you 
to send me two or three sets of tear 
sheets on this article, in addition to 
the summary table which accompanies 
the article? E. P. Wuirtt 

Aluminum Co. of America 


Ed—yYour kind words regarding the 
article in our February issue, “Electro- 
lytic and Chemical Finishes”, are in- 
deed appreciated. Enclosed are three 


reprints of this piece along with the 


gatefold. 


As you may know, Mr. Vanden | 
Berg has prepared a special article for | 


us on Finishes for Aluminum which 
will appear in one of the forthcoming 
issues of Propuct ENGINEERING. 


This also will be illustrated in four | 


colors. 





Where Can I Get It? 





Constant Speed by 
Mechanical Means 


To the Editor 


I am seeking a solution to the prob 
lem of accomplishing constant speed 
from 115 v universal motors, say 1/20 
hp, by mechanical means. 

The usual way of accomplishing this 
is a centrifugal governor which opens 
and closes the electrical circuit in one 
of the motor windings. The food 
chopper or mix-master is an exampie 
of this mode of speed vibration. I 
want to hold one speed by purely mie- 
chanical means, just as the old steam 
ehgine governor does it. I cannot use 
electrical contacts that open and close 

The motors we plan to use will be 
3,600 rpm and the speed will vary 
with the load and voltage, and of 
course the universal motor is supplied 
a-c or d-c current. The speed should 
be held constant and should also be 
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Save Critical Metals! 
Don't Pay 
for the Holes 


Use PENMETAL Expanded Metal,—solid sheet. 
slit and e-x-p-a-n-d-e-d to five or more times its 
original width. 


Nothing punched out: nothing wasted. You get the 
whole sheet, 500% increased in area, increased too, 
in rigidity and strength due to the diamond-truss for- 
mation. You pay for the solid sheet. and get the advan- 
tages of greater area, lighter weight, free passage of 
light and air, but you do not pay fo: the holes. And 
that can be quite an item! Figure it out for yourself. 
When you buy a sheet 25% of which is perforated into 
a design, you lose 25% of the metal, and in addition, 
you pay for punching out the holes. 


With PENMETAL Expanded Metal, you save metal, 
you save money, and you get a material of amazing 
versatility and utility. Made in large or small mesh, 
1%” to 3/16", 22 gauge to 9 gauge thickness in carbon 
steel, stainless steel, Monel, Iconel, coppez, aluminum 
and other metals, standard or flattened. Thousands 
of uses in construction, in industry and in product 
applications, are proving its economy, efficiency and 
decorative possibilities. 


Our engineers may be able to suggest ways for you to 
use it to cut costs. increase production or to improve a 
product. Why not tell us your problem, and see what 
we can do with it? 


PENN Metat Company, INc. 





STOCK SPROCKETS 


Ay if your product will permit a standard 
* SPEEDY SERVICE AY pitch, look it up in the Sewall Catalog of 


AY Stock Sprockets. Or let us send you an esti- 


* COMPLETE LINE Y mate on your special design. True running, 


durable gears and sprockets all add up to 


*x PRECISION BUILT id over-all quality in Sewall products. 


4 t 
CUSTOM-BUILT GEARS for every requirement geet 


Send for FREE 
B. SEWALL MANUFACTURING CO. Reveshe CATALOG 


696 Giendale St. ©« St. Paul 4, Minn. or Phone Us at 


THINKING OF $1 

















THINK OF 


ALLMETAL 


FOR THE 
FINEST IN 


STAINLESS 
STEEL 
FASTENERS 


FOR QUALITY 
AND DELIVERY ‘ ALLMETAL, Special- 


ists in Stainless, 
Complete facilities un ~ 
der one roof assures Produce Stainless 
controlled quality and } Products Exclusively 
immediate delivery 
Standard and ‘AN Write for 


specs. Specials te order 
Catalog F 

















ERS STNCE 1929 


\, SCREW PR TS COMPANY, INC. 
ne® 33 GREENE STREET NEW YORK 13, N. Y. 


Our Readers Say continued 


adjustable plus and minus 10 percent 
of the 3,600 rated speed. The steam 
engine governor iS as accurate a de 
scription of operation as can be given 
G. M. M 

Wilmette, Il 


Ed—We cannot help you with any 
specific information as how to obtain 
onstant speed by mechanical means 
from fractional horsepower universal 
motors. However, we will print your 
request in our Readers Letter Depart 
ment. It may be that some reader 
can suggest a. way to approach your 
problem 

Enclosed you will find tearsheets of 
two articles that may be of some help 
in furnishing an idea that may lead to 
a solution of your problem. These ar 
ticles are Mechanical Systems for 
Controlling Speed and Tension’, De 
cember, 1950, p.85-89 ; How to Ob 
tain Constant Speed Motion Below 10 
Rpm”, December, 1949, p.118-119 


Brass Plating Aluminum 
To the Editor 
We. are very much interested in 
your article “Electrolytic and Chem 
al Finishes’, in February 1951 issue 
of Propucr ENGINEERING. Can you 
advise us of any company that has 
developed a process for brass-plating 
iluniinum ? W. J. HorveREID 
Minnesota Rubber and Gasket C 


1—To our knowledge there is no 
ompany that has successfully devel- 
oped < process for brass plating of 
aluminum. There is not too much 
all for this type of plating on a 
material like aluminum 

It is suggested, however, that you 
write directly to Mr. R. V. Vanden 
Berg, Aluminum Company of Amer- 
ica, New Kensington, Pa. Mr. Vanden 
Berg is in charge of all finishing de- 
partments at Alcoa, and it is thought 
that he can supply you with the in 
formation you require 


Tubular Clip Fasteners 
I the Editor 

In fabricating various types of sec 
tional steel buildings lined with insu 
lation panels, we encounter numerous 
fastener of the tubular clip type as 
can be solved by the use of some of 
the various attachment methods out- 
lined in an article in the June, 1950 
issue of Propuct ENGINEERING 

We are particularly interested in a 
fastener of the tubular clip type as 
shown in this article and would like 
to contact a manufacturer of this type 
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Be a wise bitd about tubing 


SIZES UP 


to ¥" 0.0. | 


Bundyweld Tubing, double 
walled from a single strip. Ex- 
clusive, patented beveled edge 
affords smoother joint, absence 
of bead, less chance for any 
leakage. 


Propuct ENGINEERING 


Why get yourself out on a limb with a 
tubing part that can't deliver the goods in 
your product? 

Be like other wise birds and rely on Bundy 
weld for lines that hold, come shaking 
or vibration, for coils that form right, or 
frames that are strong. The more stringent 
your needs, the better. 


No other small-diameter tubing offers as 
much as this double-walled type of Bundy ® 
tubing. It's extra sturdy, won't leak under 
pressure or give under normal strain. It's 
thinner walled, conducts heat faster and 
fabricates with ease 

For details, just get in touch with head 
quarters for small-diameter tubing . . . today. 


Bundy Tubing Company 


DETROIT 14, 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 


May, 1951 
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Typical of innumerable special shapes cast centrifugally by Shenango, 
these splined “star” rolls of Meehanite Metal are used to convey 
coated cloth and synthetic material through a hot fast-drying process. 


Why these rolls 


will do a better job, longer! 


HEN symmetrical shapes, 
such as these “star” rolls, are 
cast centrifugally by Shenango, they 
gain qualities that can’t be matched 


in ordinary castings. 


For example, metal for metal 
there's pressure-dense grain for 
finer, smoother finish; higher ten- 
sile to better resist stress and im- 
pact; freedom from sand inclusions, 
blow holes and other hidden de- 
fects to reduce rejects and avoid 


costly, unexpected failure. 


So, when it comes to symmetrical 
shapes, large or small, ferrous or 


RED BRONZES 


non-ferrous, vou’ll always be time 
and money ahead when you specify 
Shenango centrifugal castings . . . 
either rough or precision finished 


in the modern Shenango shops. 


HELPFUL BULLETINS 
Bulletin No. 150 covers Shenango 
non-ferrous centrifugally cast 
parts; Bulletin No. 151 for parts of 
Meehanite Metal, Ni-Resist and 
other special iron alloys. Either or 
both are yours for the asking. 
SHENANGO-PENN MOLD COMPANY 


691 West Third Street e Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 


MANGANESE BRONZES + ALUMINUM BRONZES 
MONEL METAL + NI-RESIST 


MEEHANITE METAL 


Our Readers Say continued 


of fastener. If it is possible, we should 


like t ve the address of a concern 
or concerns specializing in the manu 

ture of a line of similar attach 
ment items C. H. Purscut 


Braden Ste Cor 


Ed—Manufacturers of tubular 
type fasteners are: Tinnerman 
ducts Inc., Cleveland 1, Ohio 
United Carr 


Cambridge 


Fastener Corp 
42, Mass 


Inventor to the Rescue 
To the Editor 

On page 151 of Pro 
NEERING for Deceml 
National Ir 


cil and their attempts t 


mention th 


of inventors in solving 
lems. I would greatly ( 
address of this Council 


WILLIAM F. BERCK 
Ralph N. Brodie ¢ l 


ceiving the 


Ed—Inquiries concerning the Na 
tional Inventors Council 
by Mr. John Green, Ofhice of Te 
nical Services, Department 
merce, Washington, D. (¢ 


handled 


Student Aid 
I é Edit ’ 


I am a senior mechanical engineer 
ing student at the University of ¢ 
cinnati. For the partial fulfillment of 
degree in 

+ 


the requirements for a 
mechanical 


resis 1s 


engineering, a 
required, the subject for whicn I have 
hosen oil seals 

In your magazine, Propuctr ENGI 
NEERING, May 1950 issue, page 142 
147, I came across the article by R. S 
Rainey, titled “Which Shaft Seal 
If it would he possible I would like 


to obtain a copy of this article 


or ret 
erence purposes 
If your organization could give me 
leads to any additional information 
on oil seals and sealing devices for 
rotating shafts, I would appreciate it 
very much. Any leads to publications 
since the first of the year would be 
I have referred to the 
Engineering Index’’ for the article 
mentioned above and others, but it 
is not possible to obtain them for 
home study purposes 
CHARLES C. MANGOLD 
Cincinnati, Obi 


most welcome 


Ed—Enclosed you will find the article 
oncerning oil seals, which you asked 
for. For further information regard 
ing oil seals and sealing devices, we 
suggest you write to the following 
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HERE'S WHY THE WEI/ et Is 


FINGER-TIP BUCKET CONTROL 
Positive, sensitive LPC hydraulic units, espe- 
cially designed for the Lodover, give instant 
response to controls, assuring the fast, smooth 
operation that steps up productive output. 


SMOOTH, SAFE POWER 
Heavy hydraulic down pressure increases digging 
power. As bucket moves overhead, smooth hy- 
draulic power prevents spillage. 


SYNCHRONIZED BUCKET SPEEDS 
Fer digging, overhead travel and dumping, the four 
double-acting hydrauiic cylinders automatically syn- 
chronize bucket speeds for maximum output. 


EASY OPERATION 
With all the advantages of LPC hydraulic units utilized, 
operation is simple. The operator simply moves the 
levers... hydraulic power does the rest. 


Design YOUR Product 


SIMPLICITY OF THE LPC SINGLE-UNIT 
FLUID POWER CONTROL 


The extreme simplicity of this compact, single-unit 
LaPlant-Choate power control is a real sales point 
for any equipment that can be operated hy- 
draulically. 

The pump, © 

double valve 

and heavy duty oil 

reservoir are com- 


for Better Performance 


ANY product designed with full hydraulic operation 
gives you sales advantages that kee “p you well ahead 
of competition. LaPlant-Choate Hydraulic Units pro- 
vide maximum power for equipment that needs 
muscle . . . fast, smooth operation and instant re- 
sponse to controls for jobs that need speed and 
precision . . . and they are easily adaptable to any 
type of product. 

Used for over 25 years on LaPlant-Choate’s own 
earth moving equipment, these hydraulic units are 
job-proved by the most punishing ‘of operating con- 
ditions. When you specify LPC for your products, 
you are assured the best in hydraulic efficiency and 
economy. For complete details, write for Bulletin 
B-1152B LaPLANT-CHOATE MANUFACTUR- 
ING CO., INC., Cedar Rapids, Iowa. 


bined in a single, 
compact unit... a 
“closed system” de- 
sign which complete- 
ly eliminates long 
suction lines, reduces 
the hazard of leaks 
and greatly increases 
speed and efficiency. 
Relief valves protect 
each line against 
overloads. Unit con- 
struction simplifies 
service and mainte- 
nance. 


LAPLANT (> CHOATE 
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° . Our Readers Say continued 


* firms: Armstrong Cork Co., Gaskets 
he \ @ ] | rn & te °o rn i Gq ¢€ + ind Packing Dept., 7107 Arch St 
Lancaster, Pa.; National Motor Bear 
H : ng Co., Redwood City, Calif.: ¢ hi 
smooths the flow of power ago Rawhide Mfg. Co., Sirvene Div 
1299 Elston Ave., Chicago 22, IIl 
ind General Tire and Rubber Co., 
Mechanical Goods Div., Wabash, Ind 


Glass Moulds 
7 the Edit ’ 


I would like some information 
about materials, mechanics and meth 
is used for the making of mould 
or the manufacturing of glass articles 

such as tumblers, bottles, et 
Do you have some literature on 
hand covering this branch of mould 
making ? P. J. REMPEI 
Kitchener, Ont., Canada 


We suggest you write to any of 
the following companies Washing 
» Mold Machine & Foundry Co., 
Washington, Pa.; T. H. Sloan Co 


Washington, Pa.; and Kelly Foundry 
WITH AMSEY & Machine Co., Elkins, West Virginia 


SILENT CHAIN DRIVES Powdered Alloy Steels 


For Engine Valves 

It’s the roller bearing action between 
; aye To the Editor 
links that gives Ramsey chain its smooth, ’ 

7 In your article “New Techniques 
chetterless performance. The curved Cut Cost of Powder Parts” reference 

. mad it noi .. 

contact surfaces of the hardened pins . ee ao — a 
who is investigating the possibiliti 
Pe : gating ' 
joining the links, roll on each other as of using powdered alloy steels fo 
the chain engages the sprocket teeth. engine valves. Can you furnish fur 

ne 3 ther details? I should like to follow 
This practically frictionless action pro- this up because from a_ productior 


vides a drive that is not only truly silent, _ = view the 7 ” definit 
. ee possibilities 7ILBAR 
but is also entirely free of rhythmic vi- Se a Sa ae 


matic woodworking lathe, runs silently i i i ventry, England 
smoothly and surely at 3000 ft. per min bration. Ramsey chain ts the better 


ute. Note its compactness and simple means 


of lubrication. No oil bath is needed drive, no matter where you use it. Ed—The company who has _ been 


This Ramsey Chain Drive built into an auto 


ite active in the development ot 


FREE APPLICATION MANUAL FOR ENGINEERS powdered alloy steels for engine valve 


: : is Thompsc Products, 2196 Clar 
This 60-page book gives you the range and scope Bis Rd a le ar Ohio. It 


of Ramsey Chain drives—teils you how to work out Cy suggested that you address any in 
applications and includes the necessary data on ‘ quiry you may have to Mr. T. R 
chains, sprockets and pinions. Write for a copy Thoren, Director of Development 
today. Thompson Products is, of course 
1 primary automotive supplier and o 
late has done considerable work on 
development of sintered alloy 
bine blades for gas turbine appli 


Pe rhaps you have ef some 


also 
As Th New 


a metal supplier 


Jersey Zinc Co., 160 Front St., Ne 
CHAIN. COMPANY, INC. [ARGreChtemmGRaciRaiN 
5150 BROADWAY e ee... Dee eee names of manufacturers that are doing 


a lot in powder metallurgy 
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IN 1918 We WELDED steel -rims for 
ae ARTILLERY 
CARRIAGES 





We WELDE DYsteel turret rings 
for ARMORED 
VEHICLES 





IN 195] We’re WELDING stainless steel 
rings for JET AIRCRAFT 
ENGINES 


We are again engaged in an important 

part of our nation’s defense program. 

Because RESEARCH has never stopped 

at American Welding, we have the 
“know-how” and the “know-why”. Today, through this 
continuing welding research, we're in a position to help you 
with your present or new products where designing or 
engineering is required. 


x Flash-Butt Welding on these jobs, buf we do all 


types of fusion and resistance welding — either 
ferrous or non-ferrous metals. 


THE AMERICAN WELDING & MANUFACTURING CO. 


140 DIETZ ROAD WARREN, OHIO 


Propucr ENciInggerinc — May, 195] 





Te rermomela” Styles 
Meet Your Needs 


Model ‘’V”’ is one of many Auto-Lite 
dial thermometers made for industry. 
The outline drawings show how this 
temperature indicator can be adapted 
to meet specific needs through various 


w 
w 
a ‘ ” 
fi / MODEL “V 
Industrial thermometer, vapor 
pressure type, with variety of 
standard dial ranges between 
a ee 
Shown with flexible capillary 
tubing for remotesreading. 
From $10.25 


U 
RE INDICATION 


standard mountings. This flexibility of 
application is your assurance of best 
value and service when you buy Auto- 
Lite temperature indicators and record- 
ers. Send for our latest Catalog. 





THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK © CHICAGO ® SARNIA, ONTARIO 














NEW BOOKS 





Bibliography on 
Industrial Radiology 


HERBERT R. ISENBURGER. Soft cover 
loose ef folder, 84 x 11 in., 19 pages. 
Copyrig’ ted by St. _ X- Ray Labora- 
tory, Coli‘on, N.J. $ 


In 1943 John Wiley & Sons pub- 
lished the second edition of ‘Industrial 
Radiology” by Ancel St. John and 
Herbert R. Isenburger. That book in- 
cluded a bibliography up to 1942. Pe- 
riodically, since then, that bibliography 
has been supplemented by additions. 
This present publication is the third 
supplement, and in it the years 1948 
to 1950 are covered. 


Mechanical Engineers’ 
Handbook, Fifth Edition 


Edited by LIONEL S. Marks, Gordon 
Me Kay, Professor of Mechanical Engi- 
neering, Emeritus Harvard University. 
6 x 9 in., 2236 pages. Published by 
the McGraw-Hill Book Co., Inc., 330 

". 42nd St., New York, N. Y. $15. 


Indexed under more than 12,000 
entries, the information contained in 
this book is designed to give answers 
in every branch of mechanical engi- 
neering. This fifth edition has an 
enlarged format to give greater legi 
bility of the data, and there is much 
new as well as revised subject matter. 
Included in this under theory are fluid 
mechanics, stresses in turbine disks, 
transonic and supersonic aerodynamics, 
aircraft ———- rockets and tele- 
vision; under processes are radiant or 
panel heating, solar heating, heat 
pumps, compression distillation, high 
vacuum pumps, casting methods, in- 
dustrial supersonics and automatic 
process control; under materials are 
ferrous and non-ferrous alloys, super 
alloys for high temperatures, plastics, 
elastomers, silicones, adhesives, explo 
sives and rocket fuels; under power are 
gas turbines and atomic power. 

The book is divided into sixteen sec 
tions; the data of each has been com- 
piled by a group of authorities in the 
field it covers. The sections follow 
each other according to a plan whereby 
the fundamentals of the whole field of 
mechanical engineering are explored 
in the first sections which then lead in 
later sections into each of the special 
ized fields. 

Section I is made up of mathematical 
tables such as the trignometric func 
tions and weights and measures such 
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PUALITT IN Eveay Tuan 
~~ 


Pressure Pocketed" thrust plates wear evenly and provide auto- 
matic balanced pressure at the gear face areas on both the high 
and low pressure sides of these new pumps. ‘Pressure Pocketing” 
is a “Commercial” exclusive — a new feature in gear pump design 
which has helped to increase the overall efficiency of the PD series 
pumps to over 90° 


Positive Aligned’ gears develop even, full strength loading of 


pump bearings. A new principle, which assures “Positive Align- 
ment" in these pumps, permits satisfactory high speed operation 
at pressures up to 1500 p.s.i 


Perform Getter - Last Longer 

















Gain More 
Power Advantage 
for Your 
3 to 6 hp. Units... 














Presented here are a few of the basic facts why Wis- 
consin Heavy-Duty Air-Cooled Engines offer important 
advantages to the user of power-driven equipment that 
has to deliver dependable on-the-job service: 


Condensed Specifications 
4-Cycle Single Cylinder 
Engines 


Model Mode! 
ABN AKN 





1. Rotery type high tension magneto, with impul 
coupling, mounted on outside of engine . . . operates as 
an entirely independent unit that can be serviced or 


replaced in a few minutes. 


2. Self-cleaning tapered roller bearings at both ends of 
the crankshaft . . . will withstand side-pull or end-thrust 
without danger to bearings. 


3. Maximum torque at usable speeds . . . most desir- 
able on equipment that really has to go to work. 


Your Wisconsin Engine distributor or dealer will be glad 
to co-operate with you in adapting Wisconsin Engines 
to your requirements. Write for detailed data. 


Bore 
Stroke 


(Cv. In 





ieee @* WISCONSIN MOTOR COR 


ba World's Largest 
M WAUKEE 46 


MILWAUKEE 
WROT WASHERS 


WASHERS 
..-Competitively Priced 


Large volume production, the most advanced 
methods and facilities, plus more than 60 years 
of continuous experience in the manufacture of 
Washers, are factors that enable us to offer you 
top quality washers and stampings at competitive 
costs. Over 22,000 sets of dies for making 
Washers of every type (Standard and Special), 
from every type of material, for every purpose, 
in any finish. STAMPINGS of all descriptions; 
Blanking, Forming, Drawing. Submit your blue- 
prints and quantity requirements for estimates. 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's lLorgest Producer of Washer 


S. BAY ST., MILWAUKEE 7, WIS 


Piston Displ. 


) 


2 . 
” v,* 
M4 Va 


13.5 


HORSEPOWER 
1800 R.P.M 
2200 R.P.M 
2600 R.P.M 
3000 R.P.M 
3600 R.P.M 
No. of Piston Rings 
Fuel Tank Cop 
Weight, ibs 
Standard Engine 76 89 


5 


1 Gal 


Net Crated 


;PORATION 


Cooled Engines 





New Books . continued 


is specific gravity and density. Section 
covers the subject of mathematics 
irom arithmetic to vector analysis 
Those matters in physics which con 
ern the mechanical engineer, namely, 
nechanics of solids and liquids and 
heat follow in Sections 3 and 4. This 
leads into strength of materials which 
makes up Section 5 and materials 
ngineering in Section 6. From heve 
on, the specialized fields are entered 
They include: Section 7, fuels and 
furnaces; Section 8, power generation, 
which includes all sources of power 
from the steam engine to atom« 
power; Section 9, hoisting and convey 
ing; Section 11, transportation from 
automobiles to aircraft; Section 12, 
building construction and equipment ; 
Section 13, machine shop practice; 
Section 14, pumps and compressors; 
Section 15, electrical engineering. The 
last section, Section 16, includes a 
number of miscellaneous subjects that 
cannot be conveniently included under 
more general headings. Among these 
are engineering measurements, auto 
matic controls, surveying, mechanical 
refrigeration, lubrication, patents and 


similar topics 


Sourcebook on Atomic Enurgy 


SAMUEL GI oe Consultant t 
he United States Atomic Energy Com- 

, 546 a 6x9m Pub- 

é D. Van Nostrand Company, 
250 Fourth Ave New York 3. 


Y. $2.90 


This sourcebook assembles, in one 
readable narrative, the important facts 
about the past history, present status, 
and the possible future of atomic sci 
ence. The volume does not deal with 
the atomic bomb and the terrors of 
atomic warfare. It comprises a bal 
anced guide to all aspects of atomic 
energy, im peace as much as in war It 
supplies the general reader, a well 
scientists and engineers, with a volume 
of authoritative atomic facts 

Beginning with the earliest theo- 
ries of the atom and its structure, the 
author describes the growth of 
thought and knowledge in the field, 
the development o. the theories of 
the nature of electricity and energy, 
the discovery of the phenomenon of 
radioactivity, and continues through 
the study of isotopes to present cyclo- 
trons, betatrons, atomic piles, and 
newly created elements. 

Among the unique features of this 
book are quotations from the pioneers 
such as Einstein and Planck. These 
quotations described in the words of 
the discovers nearly all the fundamen 
tal discoveries in atomic science, 
among them radioactivity, X-rays, 
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A 


SEYMOUR PHOSPHOR BRONZE 


GRADE A (5% tin): Used extensively for springs, diaphragms, bellows 
lock washers, cotter pins, fuse clips, clutch discs, screw machine stock, 
bushings, welding rods, pump rods. 


GRADE B (5% tin, free machining): Small gears, pinions, screws, bearings 
and other similar screw-machine products which must be highly resistant to 
wear and corrosion. 





GRADE ¢ 


‘ © (8% tin): Used for springs on electrical apparatus, diaphragms, 
welding rod and springs of all kinds where greater elasticity, strength and 
endurance are required than in the case of Grade A Phosphor Bronze. 
GRADE D (10% tin): Applications requiring the greatest hardness, strength 
and wear resistance of any of the wrought phosphor bronze alloys. Typical 
applications are diaphragms, springs, paper-mill machinery parts such os 
jordan and beater bars, rock drill rifle nuts, locomotive bearing-plate liners, 
fog-horn diaphragms and other similar springs and parts. 


Send for your copy of SEYMOUR 
PHOSPHOR BRONZE for technical data Nonferrous alloys since 1878 


on all Seymour Phosphor Bronze alloys 


THE SEY 
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60 pages of 
valuable informa- 
tion describing 

the entire 

line of 

Honeywell 
Automatic Controls 








The KIND of information you want, right at 


your finger tips . . . on pneumatic and electric 
non-indicating controls for temperature, pres- 
sure and humidity: 


Included are many types of switches and relays 
... temperature and pressure controllers . . . all 
types of valves . . . and scores of other inex- 
pensive, accurate and dependable controls. 


Catalog No. 8304 is complete and factual... 
contains detailed specifications for all prod- 
ucts, with complete supplementary price lists. 
It belongs in your files for ready reference... 
send for your copy today. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4459 Wayne Ave., Phila- 
delphia 44, Pa. Offices in more than 80 princi- 
pal cities of the United States, Canada and 
throughout the world. 


BROWN INSTRUMENTS 





New Books continued 


atomic disintegration and many oth- 
ers. The author also traces the histori 
origin of the principal terms used in 
our new atomic language 

A reader with only a rudimentary 
knowledge of science or mathematics 
should be able to follow this narrative 
without difficulty 

In his search for background ma 
terial, the author studied the work in 
the Atomic Energy Commission's 
laboratories and the files of reports 
on scientific work. The manuscript 
was reviewed for technical accuracy 
by scientists associated with the na 
tional atomic energy program 


Mechanics of Materials 


H. D. Conway, P? f En 
ng Mechanics, Cornell Uni 
6 x 9 m., 325 pages. Publisi 
Prentice-Hall, Inc., 70 Fifth At 
York 11,N. Y. $6.35. 

One of the problems in teaching 
engineering students is that of prov.d- 
ing them with a sound understanding 
ot the assumptions upon which the 
textbook formulas are based. In later 
professional work, he may, with a poor 
background, be inclined to extrapolate 
certain formulas to problems far be 
yond their range of validity. To avoid 
this situation, the author has en 
deavored to clearly emphasize all as 
sumptions. This book was under 
taken as a result of several years 0 
teaching during which time the needs 
of the student was carefully studied 

As a first course book, emphasis has 
been placed on the development of 
theory along with its application to 
practical problems. For this transition, 
a large number of examples are given 
which should be useful to the student 
particularly if he has limited super 
vision. 

This beok begins with the elemen 
tary stress-strain relationships and dis 
cusses the stresses and deflections o! 
various types of beams In addition 
to the theory ot Torsion there are 
chapters on Columns and Combined 
Stress Failures. The final chapters 
discuss Thick Cylindrical Shells and 
Castigliano’s Theorem 


Raymond Loewy Himself 


Never Le ive Well E; 
RAYMOND LOEWY 


many nteresting 


i¢ rh eu y rk Price $5.00 

The sub-title of this book, as 
printed on its jacket, is ‘The personal 
record of an industrial designer from 
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Examples of 
SPLIT MOTION 
-..in which one arc 
motionis splitintotwo 
opposing arc motions. 


If it needs to behave like a latch, a lock, or a linkage... 


we can create it...mass produce it...with STAMPINGS! 


, 


Our specialty is designing and producing your product has formerly required 
sure-acting mechanical devices that ‘‘machining-accuracy’’, our mass- 
initiate a force or motion, transmit it, production stamping and assembly 
control it or check it. techniques may make big cost reduc- 
Furthermore, through the develop- tions possible. Our 
ment of modern manufacturing tech- new booklet, ‘‘We 
niques, we can build precision motion- Make Motions”’, 
devices by stamping ...assemble them explains our facili- 
by welc ng or riveting . . . to keep the ties further. We'll be 
cost unusually low. glad to send you a 
If the type of motion used in copy upon request. 


——— se Fede Co. 


THE MARK OF A 
SUPERIOR PRODUCT y DEPT.D, GENERAL OFFICES: 2130 WEST 110 STREET «+ CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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HOLTITE Laeteninge 
Step Up Production 


| PRODUCTION™ SC 
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Quick, easy starting . . . fast, safe driving . . . tight, strong set-up! You 
can depend upon this consistent performance of HOLTITE fastenings to 
step up production on your assembly line. Substantial time-saving, 
reduced costs and stronger, vibration-resisting fastenings result from the 
uniform precision and enduring strength of all HOLTITE products. 


Furnished in all standard sizes, types, head shapes, metals, 

heat treatments and finishes, the HOLTITE line comprises a 

complete range of industrial fastenings. Special parts and 

fastenings are made on order exact to specifications. 
a 


HOLTITE - Phillips Recessed Head Screws 


Cutting fastening time as much as 50% while improving the 
assembly, these modern screws are important aids in speed- 
ing up production lines safely, efficiently, economically. The 
distinctive recess in the heads of HOLTITE-Phillips Screws is 
a widely recognized mark of quality. 


h 


New Bedford. 
@ Mass. USA 


New Books continuec 


lipsticks to locomotives Granted 
that no one could write an eleven word 


sub-title that would be any bette 
this is still a terrible understateme 
One has merely to read the first fi 
pages to realize that this book is f 
more than just a personal recor 
More accurately, it is the record of 
sonality, besides which it is a mo 
nusual piece of book publishing 
that Raymond Loewy not only wrot 


i 


he manuscript but also selected th 
pe, made the format, designed th 
over and jacket and made many of th 

line drawings that amusingly illustrat 
me of the points he makes. 

The first sample of the humour tha 
crops up repeatedly throughout th 
book is found in the fourth paragrap! 
of the preface. Raymond Loewy ex 
plains how he learned English in hi 
native France from a “paraplegic Ger 
man teacher and the Americar 
forces during World War I... . .wh 
were mostly from Brooklyn”, wit! 
+} 
America he knew nothing of the lan 
guage 

He states in the preface that the 
book has not been ghost written. Fo 


| 
} 


he result that when he landed in 


those who know Raymond Loewy even 


only slightly this statement is superfi 
ous because the book “sounds” ex 
actly like him. Characteristic expre 
sions, sly humour, outspoken criticis: 

all the earmarks of the man 

t him of being the author. H 

oO icknowledgements” 

viece of humour and sul 
1 that leaves the reader cl 

ideed 

The book is divided into three parts 
Part I covers his boyhood 
France and his first years in the United 
States. He relates many highly amu 
ing incidents of his childhood 
also describes vividly his emotions <¢ 
he gazed for the first time on the 
of New York from the roof of 
Equitable building 

By the time the reader gets to page 


75 he begins to feel that he has kr 


Raymond Loewy for quite a few years 
And he also begins to re hat th 
man is more than the country’s lead 
ng industrial design engineer and a 
urtiste par excellence. Not only does 
he lack the “long hair’ line of talk 
generally associated with an artist, | 
he likes and does boxing, fencing and 
swimming. And of course he men 
tions martinis now and then. But 
over and above all that, Mr. Loewy re 
veals in his autobiography his many 
human traits, his love of fellowship 
his deep understanding of others, his 
great sense of indebtedness to his as 
sociates and to his adopted country 
Part II of Never Leave Well Enoug/ 
Alone deals mostly with Loewy’s ca 
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To take the stopper 
your development program 


... call on your plastics molder’s know-how | 


@ Ideas for new or improved products 
oiten seem to get bottled up these 
days, until a custom molder of Durez 
plastics is brought into the picture 
Once he has seen your rough models, 
preliminary sketches or blueprints, your 
molder can open up the ever-broaden- 


ing capabilities of plastics te your 
Familiar with today’s cost and 


service requirements ne ap} roaches 


needs 


each problem with experience and im- 


Our monthly “‘Durez Plastics News”’ will 
keep you abreast of industry's uses of 
Durez. Write, on office letterbead, to 
Dwurez Plastics & Chemicals, Inc., 2005 
Walch Road, North Tonawand«, N. Y. 
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agination developed in an industry 


where “miracles” are fairly common 
His first-rate design, engineering, and 
production staffs are offered as smooth- 
working adjancts to your own 

When your molder recomme a 
Durez phenolic as the one type of 
plastic that best combines every service 
and cost factor on your job, you can 
depend on his judgement. He knows 


the versatile properties of Durez from 


The surtace luster, impact 


‘way back 
strength, dielectric properties, dimen 
sional stability, and resistance to heat, 
moisture and chemicals of Durez con 
pounds makes the going easier for hin 

and you 

Du ‘ > first 
great field « yhenoli We 


offer you and your our cor 


in the 


plete experience and research facilities, 


through Durez field technicians. 


MOLDING COMPOUNDS 
mn 





INDUSTRIAL RESINS 





OATING RESIN 


PHENOLIC PLASTICS THAT FIT THE JOB 











SELF-LOCKING NUTS 


171,360,000 


'VIBRATIONS AT 4000 
CYCLES PER MINUTE... 


Plain nuts with lock washers 
loosened after only ONE 
HOUR of 4000-cycie-per- 
minute operation on the 
vibrator of a concrete 
block machine at the plant 
of the Bethayres Concrete 
Block Co., Bethayres, Pa. 


When FLEXLOC Self-Lock- 
ing Nuts were installed, 
they were still tight when 
the machine was torn down 
for rebuilding after 6 
weeks operation — at 4000 
C.P.M., 17 hours a day, 
7 days a week! 

If you have an application 
where nuts loosen or back 
off, try FLEXLOC, the one- 
piece, all-metal STOP- and 
LOCK-NUT “that won't 
work loose.” 

Send for Bulletin 619-A 
today. 


“SPS- 


STANDARD PRESSED STEEL CO. 





JENKINTOWN 28, PENNSYLVANIA 


New Books continued 


reer as an industrial designer. Here 
he tells how he got started by rede- 
signing a duplicating machine. From 
that beginning he, at first slowly and 
then rapidly, built his reputation and 
professional career. But it was not all 
smooth sailing. The resistance he en- 
countered, the rebuffs he got and his 
many trials and tributions were some 
times disheartening. Industrialists and 
engineering executives will fiad this 
section, and also Part III, not only in 
teresting but valuable as well. 

The final section of Raymond 
Loewy’s story gives his experiences and 
opinions of good and bad industrial 
design and also some basic considera- 
tions of what constitutes good and 
bad design. The last three chapters are 
properly devoted to the work and fun 
of his day to day living. 

So candid and intimate is the whole 
tone of this book that after reading it 
one has the feeling that he no longer 
knows Mr. Loewy but that he now 
knows Raymond Loewy, the industrial 
designer, artist, gentleman, humourist 
and congenial companion, very well in- 
deed 


Technical Drafting Essentials 


WARREN J. LUZADDER, Associate Pro- 
fessor of Engineering Drawing, Pur- 
due University. 6 x 9 in. 326 pages. 
Published by Prentice-Hall, Inc., 70 
Fifth Ave., New York, N. Y. $4. 


Directed toward the student in the 
technical field, this textbook makes 
use of much of the material in the au- 
thor’s larger “Fundamentals of Engi- 
neering Drawing”. The objective is to 
make text as nearly self-teaching as 
possible. Illustrations accompany each 
new subject as it is presented and at 
the end of each chapter there are a 
group of problems to be worked by the 
student to help him grasp the content 
he has just covered. 

The opening chapters describe and 
illustrate drafting instruments, their 
care and uses. Everything from how 
to sharpen a pencil to how to form 
letters is covered. Chapters 6 through 
11 introduced orthographic projection, 
show how to draw sectional and auxil- 
iary views and explain the freehand 
drawing techniques. Chapter 12 
delves into ink work and tracing and 
brings out the do’s and don’t’s. ow 1 
ter 13 gives the general practices in di- 
mensioning. The matter here includes 
the use of finish marks and other re- 
finements of the art 

With Chapter 14 begins considera- 
tion of the more specialized phases 
such as representation of threads, 
fasteners, welding, piping, gears and 
cams. In the section on screw threads 


“Or Equal” 
for 
PULLS 





BEAD CHAIN has long been tne 


preferred pull chain among design- 
ers. For light duty on items like lamp 
sockets cond fans, or heavy load pulls 
on large dampers, ventilators, vene- 
tian blinds, etc., the superiorities of 
Bead Chain are many: — 


It is strong yet light and attrac- 
tive. Free-running, even over small 
sheaves . can't kink, bind or jam 
because every bead is a swivel. 
Highly adaptabie . . . 5 bead sizes, 
various metals and finishes, and the 
widest choice of attachments for coup- 
ling, splicing, hocking, doubling, etc. 

Submit your ‘pull problem” 
-—— Bead Chain engineers 
will solve it. 


BEAD CHAIN’ 


MANUFACTURING CO. 
92 Mountain Grove St., Bridgeport 5, Conn. 


Manufacturers of: BEAD CHAIN — the kinkless 
chain of a thousand uses, for fishing tackle, novelty, 
plumbing, electrical, jewelry ond industrial prod- 
ucts; MULTI-SWAGE— the most economicol 
method of producing small tubular metal ports 
for electronic and mechanical applications. 
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Found: 


ONE GEAR THAT LASTS AS LONG AS THREE 


Another case that shows how National 
Bearing Division has reduced operating costs 


When any machine makes a habit of break- 
ing down periodically, it’s time to take stock 
of the problem—before production losses and 
replacement costs skyrocket. That's just what 
faced a large Midwest steel plant . . . frequent 
breakdowns of a takeup frame used in coiling 
wire. The wire, under tension, built up stresses 
that caused the transmission gears to strip. 

National Bearing Division engineers made 
a special study of this mill's problem. They 
recommended changing to a bronze alloy 
known for its ability to retain the anti-frictional 
qualities of bronze, yet have an unusually high 
degree of strength. 


Result? Not a single gear supplied by 


National Bearing Division in this alloy has 
stripped in the last three years! That com- 


AMERICAN 


pares with the former average service of 

jest six months. 

Any production man will know that the sav- 
ings are tremendous, especially over a period 
of years ... savings made possible by National 
Bearing Division metallurgical research on 
bronze application—plus the engineering skill 
to interpret this research in terms of solving an 
on-the-job problem. 

It’s another example showing that we have 
the facilities, the experience and the proved 
ability to save money for our customers on 
any problem involving... 


Non-Ferrous Bearings and Castings— 
As-Cast or Machined 


Bobbitt Metals— 
For every type of 
beoring service 


Bronze Bors— 
As-Cast or Machined; 
Cored, Solid, Hexagon 


NATIONAL BEARING DIVISION | 


4932 Manchester Avende «+ St. Louis 10, Mo. 


PLANTS IN: ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN, © CHICAGO, ILL. 


Propucr ENcIneerinc — May, 1951 





New Books continued 


is presented material concerning the 
new British-Canadian-American Uni 
fied thread form. In this part of the 
book there is also a long chapter on 
working drawings that includes numer 
{ ous problems to familiarize the student 
- . P * cro with detail drawings, assembly draw 
rapidly duplicated with ings, bills of material and similar 
matters 
fo nga large HYDRA- POWER BENDER Following the above discussion is a 
ie chapter covering isometric, oblique and 


At last—a PRODUCTION BENDER that | Petspective drawing and their uses 


“BENDS THEM ALL” — tubing — angle Concluding chapters are devoted to 
channel—extrusions—moulding—strip stock sheet metal drafting, map drafting, 
bus bars—and of course, all types of solid ma- structural drafting and architectural 
terials. U-Bolts and Eye-Bolts are just two ex- drafting. The treatment tends to be 


amples of the shapes that can be rapidly pro- , Sa L, 
duced in one operation with this hydraulic sketchy as all of these subjects re 
power bender. quire much more space for presentation 
The DI-ACRO HYDRA-POWER BENDER | ‘an the author can give them. The 
d IR. . Y ‘ ler t ; 
can be easily set up in your own plant for a appendix contains a number of tables 
great variety of forming operations, or it can of common engineering information 
be delivered completely tooled for speedy pro- 
duction of a specialized part. Investigate this 
universal machine before you buy any “single 


purpose” bender. The Behavior of 


7 , Engineering Metals 

Send for 40-PAGE “DIE-LESS DUPLICATING” CATALOG 8 8 

giving full information on all DI-ACRO Benders, Brakes, Shears, H. W. GILLETT, Battelle Memorial 

Rod Parters, Notchers, Punches—also our offer of free DI-ACRO Institute. 394 pages, 6 x 94 in. Pub- 

Engineering Service. lished by John Wiley & Son Inc.., 
DI-ACRO is pronounced “DIE-ACK-RO” j 140 Fourth Ave., New York 16, 


N. Y. $6.50 
ail. ONEIL- /AWIN “ila 0. ‘ ; aan many books dealing with 


“as ean® 333 8th Avenue, take City, | Minnesota the details of metallurgy written pri 
--—— marily for metallurgists. This book 
wy MIDG ET FOR SIZE is not one of these. Its purpose is to 
help those who are not metallurgists 
but who participate in the selection 
of metals and alloys for engineering 
uses. 
The problem of selecting the 
right’’ metal or alloy to fit a given 
use is no longer a simple matter for 
the designer. It has become increas 
ingly complex as the number of metal 
lic materials and of methods of pre 
paring them has increased, and as 
service conditions have become more 
severe. In selecting an engineering 
material, the designer no longer de 
pends exclusively on tables of proper- 
ties in the handbook, but often finds 
it helpful to consult a specialist—the 
metallurgical engineer. The special 
ist, in turn, needs to know the whole 
story of intended use, sources of 
Check Vikings complete line of small lubrication supply, fabricating facilities, markets 


pumps. Built in flange mountings (illustrated), and costs. It often turns out that wise 
hub type and foot mounting styles to fit your job. 


such as dimensions of bolts and nuts. 


selection of materials involves the 
Available in 42, 2%, 1-2 and 3-% gpm sizes. sympathetic cooperation of design 
Suitable for pressures up to 500 psi handling ers, metallurgists, production engi 

EEG GoD. neers, purchasing agents and sales 
Write for free bulletin 1803X today. Gives de c ngineers 

+S mammenes on these as well as many other This book therefore. presents the 

viewpoint of the metallurgist for 

those who have not specialized in 


ba bad Pump ComPaANyY this field. Since it is intended to 
help in choosing suitable engineer- 
‘ Cedar Falls. lowa ing materials, the behavior of these 


materials is discussed rather than the 
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The design of Farrel speed reducers permits an engi- 
neering freedom in proportioning gears, shafts, bear- 
ings and even some housing dimensions to meet 
specific load, speed and service requirements. This 
flexibility has resulted in the solution of innumerable 
application problems. 

In addition to this feature, Farrel speed reducers 
have a number of other advantages which help to 
account for their “aptitude” in handling tough as- 
signments. The quiet, vibration-free performance of 
the herringbone gears results from extreme accuracy 
of tooth spacing, contour and helix angle . . . quali- 
ties inherent in the Farrel-Sykes method of gear gen- 


eration. Precision manufacture and highest grade 
materials contribute to long gear life. 

Shafts and bearings are factored to safeguard 
against interruption of vital processes. Gear cases are 
proportioned to withstand repeated heavy peak loads. 
Joints are sealed to prevent entrance of dirt. 

Write for further details of these problem-solving 
units. Ask for a copy of Bulletin 449. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y 
Soles Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, 
Cleveland, Detroit, Chicago, Portland (Oregon), Los Angeles, 
Salt Loke City, Tulso, Houston, New Orleans 


Farrel-Ciming ngham 
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‘fimerican 
Beauty” 








Lt 


Manufactured by 
American Clectrical 
Heater Co 

Detroit 2, Michigan 


7 CHAC 
BIMETAL 


Speeds 
Soldering 


This American Beauty 
temperature regulating stand brings outstanding economies 
to soldering operations. The thermostat, actuated by Chace 
Thermostatic Bimetal, automatically maintains a soldering 
iron at economical lower temperature between operations, 
brings it up to full working temperature when removed 
from the cradle. 


Any desired “at rest’ temperature, from very low 
through high, is pre-set at the bottom of the stond. When a 
hot soldering iron is placed on the metal cradle its heat is 
conducted to the bimetal actuating element. This ccuses the 
bimetol strip, carrying one contact, to rise. A spring, corry- 
ing the other contact, also rises, thus maintaining o closed 
circuit until its end hits a stop at the top of the thermostat 
Since the bimetal strip is free to continue its motion while the 
spring is stopped, the contacts are seporated, breoking the 
circuit. Current to the heating element in the soldering iron 
is thus cut off until the iron drops to the pre-set temperoture. 
Then the cooling bimetal reverses its deflection, bringing 
the contacts together to close the circuit to the iron's heating 
element. When the iron is in use this circuit remains closed, 
since its heat does not reach the thermostat. 


This automatic control means labor savings, better 
soldering, current saving, elimination of fire hazard, longer 
life for soldering irons ond operator comfort and sofety. 
Perhaps your product can offer increased benefits through 
precision control of its performance by Chace Thermostatic 
Bimetal. Ask the Chace Application Engineer for his 
suggestions. 


W. M. CHACE CO. 
The nmostalic Bimetal 


1607.BEARD AVE., DETROIT 9, MICH 





New Books continued 
sometimes abstruse theories that seek 
to explain their behavior. But the 
non-specialist may properly content 
himself with the engineering facts 
that are pertinent to his own work 

Following the same _ reasoning, 
technical terms have been used as 
little as possible, and references have 
been selected, where a choice ex 
isted, for easy reading as well as for 
technical content. Some facts are in 
tentionally repeated in different chap 
ters, because the same behavior may 
assume varying degrees of impor- 
tance depending on the fects, 
circumstances 

The first six chapters of the book 
introduces the basic 


ing 


concepts of met 
allurgy. Instead of terms being de 
fined by a” alphabetically arranged 
glossary, they are introduced in nat 
ural sequence, and examples show 
how they are used. Thus, the origin 
of each concept and its relation to 
others becomes clear 

The next nine chapters deal with 
the behavior of each of the principal 
commercial metals and alloys. In 
these materials of 
greater importance are 
discussed in more detail than the less 
commonly used materials 

The remainder of the book is de 
voted to special considerations that may 
influence the selection of metals and 
alloys. These include such topics as 
machinability ; special fabricating tech 
niques; means of using or selecting 
metals so as to combat the effects of 
corrosion, wear and high temperature ; 
and some “tricks of the trade.” The 
vital factors of cost and availability are 
the subject of the closing chapter 


those 
commercial 


chapters 


ASTM Standards on Paint, 
Varnish, Lacquer, and 
Related Products 


Prepared by Committee D-1 on 
varnish, lacquer, and related products 
690 pages, 6 x 9 in. Published by 
American Society for Testing Materi 
als, 1916 Race St., Philade I ph ia 3, Pa 
$4.85. 

This compilation gives the more 
than 190 specifications, tests, and defi 
nitions in their latest form. Specifica 
tions, test methods, and chemical 
analysis of pigments cover: White 
black, mineral iron oxide, blue, green 
metalli non 
General test methods for pig 


yellow and orange, red 
hiding 
nenis include 


alkalinity or acidity 


bleeding moisture, 
oi! absorption, gravity, tinting strength 
and mass olor 


water in petroleum products and other 


coarse particles 


color of pig nents 


bituminous materials, and pH ofaque 
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New Books continued 
ous solutions with the glass electrode 

There are specifications, test meth- 
ods and definitions of terms relating 
to drying oils, paint driers, thinners, 
shellac, varnish and varnish materials. 
Also included as a section on trafhc 
paint, paint weathering tests, and zen- 
eral paint tests. Other standards cover 
putty, rosin and liquid naval stores 
New material in this book includes 24 
tests and specifications not published 
in previous compilations 


ASTM Standards on 
Adhesives 


Sponsored by AS.T.M. Committee 
D-14 on Adhesives. 60 pages, 9 x 6 
in., paper cover. Published by Amer- 
ican Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa 
$1.25 


This publication contains all 15 
A.S.T.M. standards relating to this 
field. Test methods cover: Resistance 
of adhesive bonds to chemical reagents ; 
tensile properties of adhesives; ap 
plied weight per unit area of dried ad- 
hesive solids and liquid adhesive; peel 
or stripping strength of 
strength properties of adhesives in 
shear by compression loading and 
in plywood type construction in shear 
by tension loading. There are tests for 
viscosity and total solids content of 
rubber cement; methods of sampling 
and testing lattices of natural and syn- 
thetic rubbers; also methods of test- 
ing rubber adhesives. There is a rec- 
ommended practice for determining 
the effect of artificial (carbon-arc 
type) and natural light on the per- 
manence of adhesives. Also included 
are definitions of terms relating to ad 
hesives 

New material in this edition in- 
cludes tests for: Impact strength of 
adhesives ; strength properties of metal- 
to-metal adhesives in shear by tension 
loading; and cleavage strength of 
metal-to-metal adhesives 


adhesives : 


Management Reports 
Addresses given before the California 


personnel Management Association 
and the Personnel Section of the West- 
ern Management Association. 84 x 11 
in., 10 to 15 pages Published by Re 
earch Div., California Personnel Man 
agement Association, 442 Flood Bldg., 
870 Market St., San Francisco, Calif. 
$1 each. 

Management Report 77 by H. M. 
Doretz, Chief, Division of Wage Sta- 
tistics, U. S. Dept. of Labor is en- 
titled ‘‘Work-Force Effective and Wage 
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97 lbs. 


STEP UP PERFORMANCE of your 
engine-driven equipment with this 
rugged, lightweight prime mover. 
The Onan 10 HP “CK” engine is in- 
herently smooth-running, delivers 
vibration-free power at all speeds. 
Alternate-firing, air-cooled. Built for 
long, heavy-duty service . with 
oversize bearings and rugged con- 
struction throughout. Unusually 
compact, to simplify installation. 


ENGINE 


J 
a 


CR Features 
OPPOSED DESIGN: Lighter weight; 
vibrationless performance. 

OVER-SIZE BEARINGS: Extra-large 
bearing area assures longer life. 
PRESSURE LUBRICATION: Positive oil 
supply to all bearings. 

SHORT, RIGID CRANKSHAFT: Fully 
counterweighted. 

AXIAL FLOW COOLING FAN: Forces 
air over and around cylinders for maxi- 
taum efficiency. 


COMPACT: Fits into 2.9 cubic-foot space. 


No other heavy-duty, 4-cycle engine matches 
“CK” performance in installations like these! 


me 


M-£ Tiller— Ovt-performs any t 
ing unit of similor 
Smooth-running, powerful dea 


Kelemereo Reoil Car —The “CK” 
soves weight for easy hondling 
Runs smoothly at oll speeds 


ee > 


io 


Thermo King Truck Refrige 
horse-power The lightweight 
for this inst 


Write for Specifications 
D.W. ONAN & SONS INC. 


6798 UNIVERSITY AVE. 


MINNEAPOLIS 14, MINN, 
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Need VOLUME 
on Small Parts 
Like 

These? 


Investigate 


MULTI-SWAGE 


Economy Way to Get Volume! 
If it's VOLUME you need on small 


tubular metai parts similar to these, be ~ 


sure to look into Bead Chain’s MULTI- 
SWAGE Process. Send the part (up to 
14" dia. and to 1!4" length) and your 
specs for a quotation. Chances are 
you'll find a new way to effect im- 
portant savings. 


Much Cheaper Than Solid Pins 
Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged fubular pins without 
sacrificing strength or accuracy. Often 
this is possible to accomplish. 


Typical Applications — 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of electronic and 
mechanical products:—Toys . . . Busi- 
ness Machines . . . Ventilator louvres 
. . . Radio and Television apparatus. . . 
Terminal-boards . Electric Shavers 
Phono Pick-ups, etc. For DATA 
BULLETIN, write to 


te BEAD CHAIN ‘1. co. 


92 Mountain Grove St., Bridgeport 5, Conn. 


Manufacturers of BEAD CHAIN— the kink- 
less chain of a thousand uses, for fishing tackle, 
novelty, plumbing, electrical, jewelry and in- 
dustrial products. 


New Books 


continued 
Policy It deals with problems such 
as wage differentials relating to the 
administration of ‘wages as a tool to 
secure willing and productive work 
effort." For example, wages can be 
used to direct workers into fields where 
they are needed 

Management Report 80 is enti 
tled Improving Worker Performance 
Through Industrial Relations.” The 
author, A. C. Thorton, Industrial Re« 
lations Manager of the International 
Minerals & Chemical Corp., proposes 
methods by which industrial relations 
departments can help develop a good 
management team of supervisors that 
an increase worker productivity and 
heighten worker morale. He says that 
leadership not driving ability should 
be advocated 

Management Report 78 is called 
Company Experiments in Improving 
Employee Work-Effort.”” In this, G 
lr. Bowden, Personnel Supervisor of 
the Pacific Telephone & Telegraph 
Company of Los Angeles, Calif., takes 
i number of general lessons distilled 
from the Western Electric Company's 
experiments at Hawthorne and applies 
them to common company problems 
such as worker attitudes toward free 


enterprise and similar matters 


Symposium on Dynamic Stress 
Determinations 


ciety for Testing Mate 
pages, 6x9 in. Published by 
can Society for Testing Matert- 
1916 Race Street, Phila 
Pa. $1.50 


é lpl 1a 5, 


Four technical papers and discus 
sions that were presented at the ASTM 
Pacific Area National Meeting, San 
Francisco, October 1949. The sympo 
sium presents in a single source perti 
nent information on the scope, possi 
bilities and limitations of electroni 
measuring and recording devices 

Following an analysis and interpreta 
tion of dynamic records by H. C. Rob 
erts of the University of Illinois, a 
survey of pickups for dynamic physi 
cal measurements is given by G. E 
White of Statham Laboratories 

Selection of recording equipment 
for dynamic testing is covered by K. D 
Swartzel of Cornell Aeronautical Lab 
oratory. 

Some examples of dynamic testing 
in the field of structures and materi 
als, with a list of selected references, 
are noted by D. McHenry and H. | 
Hosticka of the U. S. Bureau of Recla- 
mation 

The general title “Dynamic Stress 
Determinations” is a compromise. It 
has been interpreted to include the 
phenomena associated with the dy 


Luster-on® KHAKI DRAB 
ZINC DIP BETTER 
THAN BEST HOPES 


Announced a few weeks ago as an 
olive drab finish for zine plate by 
the makers of Luster-on Bright 
Dips, Chemical Corporation’s lates 
conversion coating is exceeding 
highest expectations. The first 
batches in the field indicate even 
better color and film stability. 
Referred to as olive drab or light 
khaki, Company has settled on 
official name of “Luster-on KHAKI 
DRAB”. When diluted one part of 
KHAKI DRAB to seven parts 
water, the work comes out a ligh 
ridescent tan; diluted one to ter 
color is rich bronze brown 


Ideal For Defense Work 
KHAKI DRAB is an economical, 


quick room-temperature dip for 
work as it comes from zinc plating 
line. KHAKI DRAB finish will 
withstand salt spray corrosion tests 
of 200 hours. This far exceeds 
government requirements of 100- 
hour exposure, so KHAKI DRAB 
should meet any U. S. Government 
specification. KHAKI DRAB is an 
entirely new type of formulation, 
differs from any drab finish on the 
market. 


Strong Adhesion to Paint 


When finished part is to be painted 
or enamelled, Luster-on KHAKI 
DRAB gives under-paint corrosion 
protection, prevents attack at paint 
breaks or scratches, guards hidden 
surfaces. KHAKI DRAB is the 
ideal adhesive base to bond paint to 
zine, grips to all types of organic 
finishes, resists chipping or mar- 
ring. 


Now Released to 
General Industry 


When first announced the new 
khaki finish was restricted to 
Government orders. Now Chemi- 
cal Corporation officials have given 
nod to full release to include civil- 
ian goods (DO’s are given prefer- 
ence). Reason given is that new 
KHAKI DRAB is economical in 
use of critical materials. Replacing 
cadmium and nickel with zine is 
first economy. This part is now 
largely required by NPA orders. 
Second economy is that KHAKI 
DRAB uses less ingredients in 
short supply per square foot of 
work tested than companion Lus- 
ter-on Bright Dips, Utility-15 and 
Utility-25. 


Sample Parts Treated Free 


Sample parts sent to laboratory 
will be processed with either Lus- 
ter-on KHAKI DRAB or Utility 
Bright Dip and returned without 
obligation. Technical advice for 
conversions to Luster-on is avail- 
able. Address inquiries to The 
Chemical Corporation, 59 Waltham 
Avenue, Springfield 9, Mass 
( Advertisement) 
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Designed by Charles Eames and distrib- 
uted by Herman Miller, this sleek modern 
chair is a top prize winner in the Museum 
of Modern Art’s low-cost furniture com- 
petition and a sensaticnal sell-out wher- 
ever it’s been shown. 

To best interpret the striking design . . . 
to provide rugged durability . . . the 
molder, Zenith Plastics Company, Gar- 
dena, California, chose a unique new con- 
struction material—Fiberglas* reinforced 
plastic. Result: A complicated, deep- 


drawn shape molded in one quick and 
easy operation. 

Even though increasing military de- 
mands are restricting large volume supply 
of Fiberglas reinforcing materials for ci- 
vilian uses, it will pay you now to consider 
these versatile, low-cost materials for fu- 
ture use. Why not write us today for 
details. 

Owens-Corning Fiberglas Corporation, 
Reinforced Plastics Division, Dept. 807, 
16 E. 56th Street, New York 22, N. Y. 


 OWENS-CORNING 
OWENS - CORNING 


FIBERGLAS 


*Fibergias is the trade-mork (Reg. U. S. Pat. Of.) 
of Owens-Corning Fibergics Corporation for o 
voriety of products mode of or with fibrous gloss 


FIBERGLAS IS IN YOUR LIFE...FOR GOOD! 
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Despitz all the care you lavish on the 
design and construction of your product, its 
successful performance may ultimately depend 
»n a few, relatively small, gears. That’s why it 
makes good sense touse only gears of established 
quality. FAIRFIELD GEARS have proved 
themselves “in use” on an almost limitless 
range of industrial products during the past 
30 years. They are made-to-order —any type, 
and in a wide variety of sizes —to meet your 
special needs. 

On your next gear problem, call in FAIRFIELD 
at the start. FAIRFIELD engineers are qualified 
to make expert recommendations that may save 
you time, money and future concern about 
gear performance in your product. Write for 
interesting, illustrated brochure. 


Pine Gears made to order: 
SPIRAL BEVEL « STRAIGHT BEVEL « HYPOID 
HERRINGBONE ¢« HELICAL © DIFFERENTIALS 
SPUR 7 WORMS AND WORM GEARS 


PAIRPIELD Sz 


MANUFACTURING CO. 





313 S. Earl Ave. 


lafayette, Indiana 


New Books continued 
namic state that would be of princi- 
pal interest to engineers in the field of 
materials and structures. In most in- 
stances, the phenomenon may be stress, 
but since stress is a determined quan- 
tity and is indirectly obtained from 
measured strains, deflections, displace- 
ments, velocities, and accelerations, 
specific attention is directed toward 
such related quantities. The computa- 
tion of stresses from the quantities 
measured is not considered in the 
symposium. 

The general problem of making and 
interpreting dynamic measurements is 
div ided into its elements by considering 
separately (1) Basic pick-up units, (2) 
Recording systems operated from the 
output signal of the pick-up unit, and 
(3) Analysis and interpretation of such 
records 


Engineering Mechanics, 
Third Edition 


S. TIMOSHENKO and D. H. YOunG, 
Professors of Engineering Mechanix 
Stanford University. 6 x 9 in., 517 
pages. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., Neu 
York, N. Y. $5.50. 


Together with the authors’ ‘Theory 
of Structures” and “Advanced Dy- 
namics” this book represents in the au 
thors’ opinion a fairly complete treat 
ment of engineering mechanics and its 
applications to problems of modern 
structures and machines. “Engineer- 
ing Mechanics” has been set up as the 
introduction for the undergraduate 
college student into the field. The chief 
aim in this third edition has been to 
improve and to add to the list of prob 
lems. The general pattern followed 
throughout the text is to present each 
new topic analytically, to work out 
one or more examples to show its 
application and then to list a number 
of problems to be solved by the stu- 
dent 

The book is divided into two parts 
Part I, Statics, opens with an intro 
ductory chapter bringing out the four 
principles involved and then goes on 
to apply them in Chapter II to con 
urrent forces in a plane, in Chapter 
III to paraiiel forces in a plane, in 
Chapter IV to the general case of forces 
in a plane, and finally in Chapter V 
to force systems in space. The con 
luding chapter in this section intro 
duces the theory of the principle of 
virtual displacements which the authors 
feel the student should know because 
its use results in great simplification in 
the solution of certain problems of 
statics 


Part II, Dynamics, is built up on a 
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\eroqguip 





# 


FLEXIBLE HOSE LINES 
with DETACHABLE FITTINGS 


X 
® Easily assembled in 
your own shop. 








a 


Operating tempera- 
tures from —40° to 
4-275° F. 





= For use with hydrau- 

. lic fluids, lubricating 
oils, water, air and 
many other fluids. 


_ SELF-SEALING 
‘ COUPLINGS 


4 : ~~ - ie ‘) 
— Allow separation and hy ~ 

‘3 reconnection. of fluid- fe 

in : carrying lines without 7 % ) 

loss of fluids or inclu- 


—- 
sion of air. 1 coupling % 2 ~*~ / V4 


es , 
Ne ? 


hand-operated valves. 
\ . 
Aeroguip for Better Performance, Maintenance and Service 


_. AEROQUIP CORPORATION 


JACKSON, MICHIGAN 






SALES OFFICES 3015 WINONA AVE, BURBANK, CALIF. 1215 SO. EAST GRAND AVE, PORTLAND 14, ORE. 

AND WAREHOUSES: 2912 N. E. 28TH ST. FORT WORTH II, TEXAS P. O. BOX 1586, HIGH POINT, NORTH CAROLINA 

4201 N. W. 36TH ST., MIAMI SPRINGS, FLORIDA 72-74 STAFFORD STREET, TORONTO, CANADA 

SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD EDINA BRANCH—BOX NO. 44, MINNEAPOLIS 10, MINN. 
AEROQGUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. 5S. A. AND ABROAD 
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How a grasshopper can hop so far 


A man-size mechanical grasshopper would 
have to reach top speed in six feet, soar 200 
feet high, and land without shock 500 feet 
away. How would you make one today? 


How to develop SPECIAL PACKINGS 
with safety, speed and economy 


Success in developing special packings requires experience. 

G&K-INTERNATIONAL were developing standard and 
special leather packings at the turn of the century. The intro- 
duction of synthetic rubbers found them ready to compound, 
mold, test and apply standard and special forms to meet 
precise requirements. 

Who's Who in Industry come to G&K-INTERNATIONAL 
for practical packings applications which have the required 
physical and chernical properties . . . pass rigid inspections 

+ . promote economies in assembly and service. . . . Let’s 
prove it in your case. 


S in Grakone (Synthetic) and Leather 


For ge 





GRATON & KNIGHT COMPANY 
WORCESTER, MASSACHUSETTS Since 1851 


New Books continued 


similarly logical plan. However, 
whereas Part I uses no mathematics be- 
yond the differential calculus, this sec- 
tion requires a knowledge of the inte- 
gral calculus and differential equations. 
Chapter VII, the introductory chapter 
in Part II, sets up the basic dynamic 
principles, namely, Newton's three 
laws of motion, and then proceeds 
into a discussion of rectilinear trans 
lation in Chapter VIII, of curvilinear 
translation in Chapter IX, of rotation 
of a rigid body about a fixed axis in 
Chapter X and of plane motion of a 
rigid body in Chapter XI. The con 
cluding chapter takes up the subject 
of relative motion. Two appendices 
are included, one that develops the 
moments of inertia for a number of 
the more common plane figures and the 
other that does the same for material 
hodies 


Plant Layout Planning 
And Practice 


RANDOLPH W. MALLICK, executive 
i engineer, u "€ tingl UuSé Electric 
rf ind ARMAND T. GAUDREAU, 
nanagement consultant 391 page 
> x OL an. Published by John Wiley 
Sons, Inc., 440 Fourth Ave., Neu 
16, N. Y. $7.50 


In endeavoring to cover the exten 
sive field of plant layout engineering 
in one volume, the authors have cen- 
tered their attention on the salient 
aspects of layout problems encoun 
ered in more than 25 years of expe 
rience in scores of manufacturing 
plants. 
~ In the preparation of the text, 
much assistance was received from 
leading professional engineering com 
panies and from plants forming a 
cross-section of many important types 
of industrial enterprise 

The engineering functions of plant 
layout discussed by the authors deal 
primarily with planning rearrange- 
ments for existing plants and with 
designing layouts for new planis 
Principles and procedures are set 
forth for determining plant capaci- 
ties, balancing machine operations, 
and equipping work stations 

Techniques are presented for de- 
signing production and assembly 
lines; receiving, shipping, and _stor- 
age areas; dispatch stations and tool 
rooms; material handling systems; and 
service facilities and office space 

Methods are discussed for evaluat- 
ing capital outlays for plant and 
equipment; operating costs and proj 
ected savings; and the preparation 
of proposals for presentation to man 
agement. 
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FREE HAND GRINDING 
ELIMINATED on heavy journal 


bearings with WARNER ICB 
equipped Besly Grinder 





Full view of Besly special two-station grinder for 
facing off bronze journal bearings. Machine in 
corporates two Warner ICB combination electric 
clutch and brake units, (See close-up). Machine 
completes three bearings per minute, eliminates 
human error of hand grinding, assures uniformity 
1CB units start, stop and position work pieces at 
each work-holding station, 


WARNER ICB units offer a wide variety of design possi- 


bilities in the control and operation of nearly all types of 


machinery. Simple in censtruction, they occupy little space. : 
Operated electrically, they provide instant, smooth response. 
Already being used on many different kinds of machinery 
to simplify control, eliminate complicated mechanical drives, 


increase production, provide greater safety and reduce 
maintenance, WARNER ICB units are available in several 
sizes, as single clutch or brake units, or in combination 
Write today for complete information. Our engineers will 
consult with you, at no obligation. WARNER ELECTRIC 
BRAKE & CLUTCH CO., Beloit, Wisconsin. Dept. PE. 


WARNER ICB Units are monufoctured by Warner Electric Brake Mfg. Co. 
— pioneers in the field of electric brake design and application since 1927, 


> he Be 
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The chemists 


could tell you a thing 


or two about 
Stainless Steel 


OU don’t have to be connected with the process 

industries to know that many details of chem- 
ical processing are vital and closely-held secrets. 
But it’s no secret that a very large share of this 
production, whether hush-hush or not, is conducted 
in equipment made of stainless steel—for the excel- 
lent reason that stainless steel is the one material 
that best meets the need for great strength and high 
resistance to corrosion, heat and wear. 

Put it this way: Allegheny Metal equipment gets 
the call because stainless steel lasts longer, looks 
better, cleans easier and quicker, maintains top 
purity standards and holds maintenance and de- 


preciation costs down to the bottom. 





That’s why Allegheny Metal is a highly essential 
material, especially in time of national need. We've 
spent (and are spending) many millions of dollars to 
increase our production, but it is still necessary to 
make every ton of stainless steel go as far as possible. 
@ Let our engineers help you to use Allegheny 
Metal and other alloy steels to the best advantage. 

+ * * * * 

Complete technical and fabricating data—engi- 
neering help, too—are yours for the asking from 
Allegheny Ludlum, the nation’s leading producer 
of stainless steel in all forms. Branch Offices are 





located in principal cities, coast to coast, and Ware- 
house Stocks of Allegheny Stainless Steel are carried 
by all Joseph T. Ryerson & Son, Inc. plants. @ For 
any assistance, write or call Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Penna. 


wed 3268 


You can make it BETTER with 


Allegheny Metal 
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Kodagraph 
Autopositive 


LiaOOWGAAG 
— WRTISULEC Ta 


a new photographic intermediate material that ae up print-making . . . drafting 


aoe “ oy 
30% more translucent than “regular” Autopositive 
—for faster quantity-print production 
Here is a new type of Kodagraph Autopositive Paper 
. especially designed to give you increased speed 
in large-volume print production. 
Like “regular” Autopositive, Kodagraph Autoposi- 
tive Paper, Translucent can be handled in room light 
.. prints directly to a positive in familiar reproduction 
equipment ... is processed in standard photographic 
solutions. It reproduces original detail sharply, crisply 
.and its dense black photographic lines will not 


fade, smudge, or wear off. 


But this new paper has an important “extra” 
which you'll spot at first glance—an entirely new base 
. remarkably translucent . . . remarkably durable. 


Its 30% extra translucency enables you to turn 
out sparkling blueprints or direct-process prints faster, 
which lowers production costs considerably in large- 
volume work. And it makes practical and convenient 
the general use of 


“reverse intermediates 


(which assure final prints of top quality ) 


-reading 


Its extra durability simplifies the handling of 
larger-size . offers increased resistance to 
wear and tear in print-making and drafting. 


sheets 


MAIL COUPON TODAY 
for full details on Kodagraph 
Autopositive Paper, T ranslucent 


on this 
oo. 


ont 


Intermediates 
new paper (which Gentlemen 
you or your com 


mercial b Jue printer 
Name 


EASTMAN KODAK COMPANY, 


Please send me a copy o: your 


So translucent ... you can easily read 

detail: on opposite side 
Reverse-reading intermediates, while better for print- 
making, used to be a problem in the drafting room. 
But no longer! Now the draftsman simply turns this 
highly translucent paper over ... reads through the 
back—sees every detail sharp and clear. Additions, 


when necessary, are also made on this side. 





Another drafting “PLUS.” Unwante d rs ‘tail can be 


removed from an Autopositive Translucent print in 


seconds with an ordinary eraser, without appreciable 


effect on the base, when the area involved is moistened 


slightly. 


INDUSTRIAL PHOTOGRAPHIC DIVISION 
ROCHESTER 4, N.Y. 


new free folder describing K dagraph 


Autopositive Paper, Translucent 





can make may 


well prove the 





( ompany 
to important savings 
in your drawing re Street 
production operations. 
I 

City 


State 





TRADE-MARK 











TAPER-LOCK SHEAVES: 
Patente@. Taper-Lock is the 
world’s simplest mechanism 
for mounting wheels to shafts. 
Easy on—easy off! 476 stock 
sizes in A, B,C and D grooves. 


a pet Ne BEARINGS: Pre- 


exceptionally 
le 


ice. Sizes 1-7 16 
plain and water cooled types 








IF ITS DODGE 


-I7$ 


TORQUE-ARM SPEED RE- 
DUCERS: America’s most com 
plete line of shaft mounted 
speed reducers. Capacities 
from 1 to 27 h.p. Output speeds 
from 12 to 330 r.p.m. 


od 


SOLID STEEL CONVEYOR 
PULLEYS: Maximum strength 
minimum weight. Modern pul- 
leys with interchangeable hubs 
that cut installation cost. Diam 
eters 6" to 8’. All face widths 


DEPENDABLE 7 


DODGE-TIMKEN BEARINGS: 
Mounted units, proved in mil- 
lions of industry's toughest 
jobs. The famous 30,000-hour 
line. Four types to choose 
from. Sizes from 1-3/16" to 8”. 


DODGE SEALED-LIFE 
V-BELTS: Special pr en 
for tension memb i 

longer belt life Perfectly 
matched to Taper-Lock 
sheaves for best performance 









ROLLING GRIP FRICTION 
CLUTCHES: No toggles! Com- 
pact, flexible, smooth and 
DEPENDABLE. Bolted eee 
and gear tooth plate. 1.3 to 
21.2 b.p. at 100 r.p.m. 


za 


DODGE TAKE- wt Modern 
rugged, de dable. Roller 
bearing (illustrated), ball bear- 
ing and babbitted. Shaft sizes 
from 3/4" to 4’. Travel from 
4" to 36’ 
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SPECIALISTS IN POWER TRANS- 
MISSION MACHINERY FOR 73 YEARS 









NOTED THROUGHOUT THE WORLD 
FOR HIGH QUALITY, 
PRECISION MANUFACTURE 


MANUFACTURERS OF A BROAD LINE 
OF MECHANICAL POWER 
TRANSMISSION MACHINERY 


ORIGINATORS OF NEW AND 
BETTER PRODUCTS FOR THE 
MECHANICAL TRANSMISSION OF POWER 


USED CONFIDENTLY WHERE 
THE GOING IS TOUGHEST 


DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Ind. 


a) 
CALL THE TRANSMISSIONEER: Most Dodge products are normally available - y 
from distributors’ stocks — in your territory — when you need them. For infor- 
mation on the newest and best methods of mechanical power transmission, call 
the Dodge Transmissioneer, graduate of the Dodge factory course. He is your 
local Dodge Distributor. Look for his name under “Power Transmission Equip- 
ment’’ in your local classified telephone directory. 





PILLOW BLOCKS: Roller Bearing, Bal! 
Bearing, Babbitted. FLANGE BEARINGS: 
Roller, Ball, Babbitted. HANGER BEAR- 
INGS: Roller, Ball, Babbitted. TAKE- 
UPS: Roller Bearing, Bal! Bearing, Bab- 
bitted. BASE PLATES. FLOOR STANDS. 
DROP HANGERS. V-BELT SHEAVES: Te 
Both TAPER-LOCK and Bored-to-Shatt- | \>\ —/* 
Size. BELTS: Industrial and FHP V-Belts | . 
and Flex-Link Belting. SPEED REDUC- | ) ce) 
ERS: TORQUE-ARM Shaft Mounted aes emisn / 
Speed Reducers. CLUTCHES, FRIC- 
TION: Rolling Grip, Diamond D and st . 

Solid Types. COUPLINGS: TAPER- ' 
LOCK Flexible, TAPER-LOCK Rigid 
and Flange Types. SAFETY SET COL- 
LARS. PULLEYS: Stee! Split Transmis- 
sion and Solid Steel Conveyor Pulleys. 


Rubber Lagging. VISES: SLIDE-SET "First in Power Transmission Machinery 1” 






Machinist’s...FOR COMPLETE LINE, 
TYPES AND SIZES, WRITE FOR BUL- 
LETINS AND 224-PAGE CATALOG. 
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_.. Raymond 


Manufacturing Co. 
Division of Associated Spring Corp. 
SPRINGS « WIRE FORMS « SMALL STAMPINGS Corry, Pennsylvania 








328 Propuct ENGINEERING — May, 1951 














U.S. MOTORS 


are asbestos-protected 


, , 
o the life of the insulation prot 


Life of a motor is proportional t 


ing its windings. While there is no way t 

there 7s a method of insulating the windings so that life will be 
finitely increased—by using asbestos insulation. That is the prov 
element used in insulating the windings in U. S. Motors. Asbestos 


is the greatest of all pliable, heat-resisting materials. 


U. S. WINDINGS MOST 
RESISTANT TO HEAT 


A 











—a | U.S. MOTORS 


offer these advanced features: 


> ASBESTOS-PROTECTED WINDINGS 
NORMALIZED CASTINGS 
ANNEALED STEEL LAMINATIONS 
SOLID CENTRICAST ROTORS 
Type GD, U. S. Syncrogear Motor DUAL CYCLONE VENTILATION 
LUBRIFLUSH LUBRICATION 
STREAMLINED, SHIELDED HOUSINGS 








Since the inception of U. S. Motors in 1908, 
a highly successful principle has been main- 
tained—to build up to a quality, not down to 
a price. You can sense U. S. quality in the 
appearance of these motors. But even more 
impressive are the many advanced features 


that insure longest life. 


Every U. S. Motor is asbestos-protected— 
because asbestos cannot carbonize. This is 
an exclusive U. S. feature. By normalizing 
castings, bearing alignment is maintained so 
Type VE, U. S. Horizontal Varidrive Motor that destructive stresses cannot occur. Lubri- 
flush lubrication presents a convenient 
means of purging the bearings of old, worn- 
out grease and replacing the entire bearing 
chamber with new lubricant without dis- 
turbing the bearing setting. The bearings are 
also self-lubricated for normal life so that 
even if the old grease is never replaced, bear- 


ings are pre tected. 


YOU'LL FIND LOTS OF INTEREST IN THIS BULLETIN 
—showing 15 latest types ; 
of U. S. Motors 





\ 


Type SE or SD, U. S. Totally-Enclosed Fan-cooled Motor 


U.S. ELECTRICAL MOTORS Inc. 


PACIFIC PLANT: Los Angeles 54, California ATLANTIC PLANT: Milford, Connecticut 


Atlante 3, Ga.; Bakersfield, Calif.; Boston 16, Mass.; Chicago 8, Ill.; Cincinnati 16, Ohio; Cleveland 14, Ohio; Dallas 9, Texas; Detroit 2, Mich 
Fresno 1}, Calif.; Houston 4, Texas; Indianapolis 4, Ind.; Milwaukee 2, Wisc.; Minneapolis 2, Minn.; New York City 6, N. Y.; Philadelphia 2, Pa 
Pittsburgh 2, Pa.; San Francisco 7, Calif.; Seattle 4, Wash >» » » » Distributors and Agents in all principal cities 





Propt cl 


YOU NEED THE 


PROTECTION OF 


WIREBUUND BUXES and CRATES 


ENGINEERING 


Losses due to container failure have no 
place in an industrial economy facing 
material allocations and shortages. That's 
why you should investigate Wirebounds 
—which combine the strength of steel 
with thinner wood to bring you better 
product protection at lower cost. Three 
hundred graduate engineers of the Wire- 


bound Institute have been technically 
trained to design tailor-made Wirebounds 
which assure damage-free product de- 
livery. The value of this container engi- 
neering is clearly demonstrated in the 
following case histories. We will be glad 
to show you how these benefits apply 
to your product. Use the coupon below. 


YOU CAN CUT DAMAGE CLAIMS LIKE THIS: 


Send me general inferma- 
tion . . . complete descrip- 
tive book titled “What to 
Expect from Wirebounds.” 


unity < 
domage dve to contoiner 


been completely eliminated. 





Send me specific informa- 
tion . . . tear sheets of case 
histories of packing prod- 
ucts similar to mine. 


0 


Give me direct action 

send an institute trained 
sales engineer to show the 
advantages of Wirsbound 
packing for my own product 





POSITION 





FIRM 





STREET AND NUMBER 





city 


STATE 





OUR PRODUCT iS 


mail new to 


'T WEIGHS 


WIREBOUND BOX MANUFACTURERS ASSOC. 


Room 1152—327 South LaSalle Street, Chicago 4, Illinois 


May, 195] 





THE oe : Ree: 
GENERAL Engineered Rubber 


General has invested millions in the finest laboratories, machin- 
ery and plants devoted to the development and application of 
rubber and plastic materials in modern industrial design. The 
service of General’s large staff of the world’s finest chemists 
and engineers are at your service, ready to work with you in the 
development and testing of rubber and plastic parts to solve your 
specific product problem. Inquiries are invited. No obligation. 


Rubber parts are assembled with compression and 
work in compression so that there is no fatigue limit 
@ Simple to apply @ Snubbing action for overloads 
@ Damping action for shock loads and resonance 


@ No lubrication or maintenance @ Simple to replace. 


Numerous Applications 


@ Carts, bicycles, truck trailers and trucks 


@ Motor cars, all army vehicles, agricultural 
vehicles 


®@ Airplane landing gears 

®@ Buses, trolley buses, electromobiles 

@ Train cars, railway engines 

@ Elastic couplings, pulleys, transmission shafts 


® Cable suspensions 





and Plastics for Advance Designing 


t 


SILENTBLOC MOUNTINGS, 
BUSHINGS, BEARINGS 


Umno of concentric metal cylinders jouned by a layer 
of rubber under prewure for vibration control 


in any size, 


e 


THE 


GENERAL 


& 


MOLDED RUBBER PARTS 


shape end wpe of rubber. hard or 
sott, solid or hollow, accurately made 








GLASS RUN CHANNELS 
Shape themselves to difficsit contours. Cushion 
window glass against brerkage and rattling 

Make a weather-proot job 





EXTRUDED RUBBER AND 
PLASTIC PARTS 


in any solid of hollow shape. Noo<teining 
neoador refngeracor door gasken Z 


OIL SEALS 
For tubricant aad bydrauli 
applicanions 


Goods Division, Wabash, Indiana *Washington, D. C. (1625 | Street N. W.) 


~ 





THE 


GENERAL Engineered Plastics 


Cellular 
TA ALD AM Tle 
Z 





a 
AS APPLIED TO GUN TURRETS 


Thermal insulating liner with a K factor 
as low as 0.249. Shock cushion for per- 
sonnel. Fire resistant. Easy to apply with 
cement to compound curved surfaces. 








Cellular Polyvinyl Chioride 
has OUTSTANDING FLOTATION QUALITIES 


General’s new Cellular Polyvinyl Chloride 
wonder plastic material is lighter than Balsa 
—three to six pounds per cubic foot. Cellu- 
lar construction which in soft state reacts 
like sponge but has negligible moisture 
absorption. Can be shaped to fit any surface. 
Can be processed as soft as foam rubber or 
structurally rigid. Varied applications. May 
be exactly what you are looking for. Send 
for sample. 


» 
2» 


mor® . The General Tire & Rubber Company... 





Plastic Construction Panels 


Revolutionary new reinforced cardboard or similar material to 
plastic coating which can be structural strength. Weather and fire 
applied to any commercial board resistant. Moisture proof. Available 
or rigid insulation material. in any color. Washable. No paint- 
Converts any wallboard, paper, ing necessary. Send for sample. 


Applications 


Exclusive reinforced plastic process that 
makes small quantity of complicated parts 
and large sections available at low cost. 

Ideal for mock-ups of automobiles, boats, 
pontoons, aircraft parts, housings, cabinets 
and any other shapes with compound curves. 


Ideal as replacement material for metal cast- 
ings or fabricated parts. Lighter than 
any metal. 

General molded plastics have same 
strength-weight ratio as aluminum. Can be 
molded in any shape; drilled for a sequence 
of large or small holes. Especially applica- 
ble where specialized physical, electrical 
and chemical properties are needed. 


Mechanical Goods Division, Wabash, Indiana * Washington, D. C. (1625 | Street N. W.) 








], THE NEW P-K SCREW SIZE CHART 
Illustrates in actual sizes standard P-K 
Self-tapping Serews and other fasteners 
in the Pk line —makes it easy for you 
to select the proper size—to avoid 
evrors, returns and exchanges. 


AN 
IF IT's P.K ©: OK. 


2. P-K’S SELF-TAPPING SCREW BULLETIN 
Explains the “why, where and when” 
of using Self-tapping Screws; 48 pages, 
in all, of complete descriptions, of 
valuable application information, in- 
cluding case histories showing how 
other manufacturers licked assembly 
problems similar to yours. 








3. P-K ENGINEERING STANDARDS 

” A 48-page bulletin giving standard head 
and thread dimensions of P-K Screws, 
plating finishes, and other useful data. 
Clear, complete — prized by designers 
and draftsmen. 


PK saves you time 
before you start 


production... 
of rd 
HERE ARE THREE REASONS WHY 


The time-saving P-K* Screws effect in assembly is 
well-known. By using them, you can skip tapping, 
avoid inserts in plastics, and work much faster than 
with bolts, rivets, and other common fasteners. 

But P-K saves you a lot of time, too, in selecting and 
specifying Self-tapping Screws from the multiplicity of 
types, sizes, and head styles, while the job is still in 
the design stage, before production begins. 

Simplifying your job of digging for data is a contin- 
uing project at P-K. P-K service literature is recog- 
nized throughout industry to be exceptionally clear, 
concise, and keyed exactly to assembly planners’ needs. 

It will help you more than ever today, when your 
operations must be adjusted to limited supplies. Re- 
member, too, that P-K Assembly Engineers are ready 
to apply an unequaled experience to your most difficult 
problems of planning and procurement. Parker-Kalon 
Corporation, 200 Varick Street, New York 14. 


TRADE MARKS REG. U.S. PAT. OFF, 


The Quiginel) 
PARKER-KALON, SELF-TAPPING SCREWS 


A TYPE 


FOR EVERY METAL AND PLASTIC ASSEMBLY 
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Put teeth in your power drives 


with DAYTON COG-BELTS .. 


* DELIVER 40% MORE H.P. *& SAVE UP TO 28% 
DRIVE WEIGHT * SAVE UP TO 47% DRIVE SPACE 


Patented premium Dayton Cog-Belts 


with rayon cords, actually improve 
performance of your product, while 
lowering its cost! 

They deliver 40% more horse- 
power than ordinary V-Belts of the 
,ame cross-section size. On a 40 H.P. 
C-section drive you save the cost of 
two belts, four pulley grooves, as 5 
Cog-Belts do the job of 7 ordinary 
belts. This drive weighs 28% less, 


takes up 47.2% less space than an 


ordinary V-drive. You save on ship- 
ping, handling, warehousing your 
product. 

You save, too, because your product 
keeps sold and trouble-free. Cog- 
Belts are built to bend (like the joints 
of your finger). They stand flexing 
Strains, starting and shock loads 
better, last years longer. To add 
these premium features to your 
product, write for latest engineering 
data on the Cog-Belt. 


DAYTON RUBBER COMPANY, DAYTON 1, OHIO 


awtom mwiisiex 


WORLD'S LARGEST MANUFACTURER OF V-BELTS 


May, 195] 
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Square D's design leadership 
is reflected in important features, 
many of which were developed 

specifically to meet the requirements of the machine tool industry. 
Generous wiring space - - = simple contact change - - - quick coil removal 
_ , additional electrical interlocks . . - long life... NEMA standardization . - - 
simplified maintenance. These are features which put Square D on the pre- 


ferred list of many of the country’s outstanding machine tool builders. 


SQUARE [) COMPANY 


ANGELBS 








MILWAUKEE ° Los 


SQUARE D COMPANY CANADA LTD., TORONTO * SQUARE D de MEXICO, S.A» MEXICO CITY, D.F. 
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1) EASY TO WIRE—Compoct 
starter design provides gene! 
ous wiring space with minimum 
box size. Either pressure wire 
connectors OF solderless lugs 
permit leads to be attached 
quickly and securely 


9) ADDITIONAL ELECTRICAL 
INTERLOCKS — Wide variety 
of available combinations odds 
flexibility to starter use in spe- 
cial applications 


sTaet 


ul 


t2 ” 2 
uw | — mo 7 


Ts 


7) NEMA STANDARDIZED 
WIRING provides added safety, 
permits standardized diagrams 
and simplifies interchangeability 
of equipment. 


2) SIMPLE CONTACT 

CHANGE — Remove! of orc 
chamber cover exposes all 
contact surfaces. Two-piece sta- 
tionary contact allows replace- 
ment without disturbing wiring. 


j 


a | 


5) LONG LIFE—Straight line, 
guided motion of armature and 


movable contact assembly elim- 
inates bearing, simplifies con- 
struction, reduces wear. 


8) PACKAGED PARTS — 


clearly identified, simplify nor- 
mal maintenance and minimize 
replacement part ordering and 


stocking problems. 


—N 
~ \ 
3) quick COIL REMOVAL 
—Coil readily accessible by re 


* I 


moving arc chamber cover and 
lifting off armature assembly 
Screwdriver only tool required 


x sin 


6) NEMA STANDARDIZED 
MOUNTING — Bose plates of 
Size 0, 1 and 2 starters hove 
NEMA standard mounting holes 
but are also interchangeable 
with previous designs 





ELECTRIC 
HOISTS 
ON THE JOB 


get Dependable Power FOR BELL TELEPHONE 


BELL TELEPHONE CO. ex- 
perts in rural line mainte- 
nance select their equipment 
for all-around, all-weather, 
on-the-job dependability. 
The above illustration shows 
a STOW Flexible Shaft 
transmitting power to one 
of the POST-HOLE DIGGERS 
used by BELL TELEPHONE 
CO. in maintaining rural 
power lines. STOW Flexible 
Shafting can solve your 
problems in power trans- 
mission. Write today for 
your handy STOW TORQUE 


learn how Stow CALCULATOR — ond further 
Flexible Shafts 


have been solv- 
ing power trans- _ Plications of STOW FLEX- 


mission problems IBLE SHAFTING! 
since 1875. 


MANUFACTURING CO. 


426 State St.,. Binghamton, N. Y. 


information on unique ap- 





Over a period of years Doerr FABRICATED WIRE CLOTH 


Motors have been the reliable 


O55 AND PERFORATED METAL 
Aw Ra Lift electric hoist—an outstand- ’ 


ing materials handling tool that 
increases production, and saves time and labor in indus- 
tries throughout the country. 
Doerr Motors, built by Electro Machines, Inc., are used Buy from a plant that’s 
as standard equipment by many of the foremost machin- equipped to do your fabricat- 
ery manufacturers. The advantages of using these motors ing job—quickly, easily—all 
deserve your investigation. under one rcof. Highly 


trained personnel, modern 
G equipment, large material 
stocks, enable Pittsfield to 
speedily fill your needs eco- 
nomically and to high stand- 
ards of performance. 
ana FABRICATION SERVICES 
© Shearing Soldering e@ 
® Brazing Welding 
© Crimping Plating @ 
* TRADE MARK @ Stamping 


SPEEDY QUOTES AT NO 
NORTH THIRD STREET 


OBLIGATION 
FROM 1/20 CEDARBURG, WISCONSIN 
to 2 H.P. a 


Doerr 


PRODUCTS, Inc. 


: | al 
=? pec nook ™ ANN ARBOR, MICHIGAN 
Specifications She : eS 
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TELEVISION TRANSFORMERS 
--- molded from KOPPERS POLYSTYRENE 81 


om different types of television trans- 
former structures are made from molded and ex- 
truded parts of Koppers Polystyrene 81 by Harnett 
Electric Corp., Port Washington, N. Y. These light- 
weight, low-cost assemblies are key parts in several 
leading makes of television receivers. 
With top performance their primary considera- 
tion, Harnett engineers picked Koppers Polysty- 
rene 81 for its high heat distortion point—chassis 


temperatures often reach 140°F. They picked 


\ al 
“KOPPERS 
, Ww 


Koppers Polystyrene 81 for its dielectric strength 
dielectric loss and power factor are both ex- 
tremely low in the high frequency range. 
Economy, clarity and wide range of colors, 
though secondary in importance, were plus values 
from the use of Koppers Polystyrene for this job. 
Since supplies are limited by defense measures, 
it is important to get best use of the available 
Koppers Polystyrene. Our engineers will be glad 


to work with you toward that end. 


Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 


NEW YORK BOSTON 


May, 1951 
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Unfailing compressibility of 


SPONGEX 


CELLULAR RUBBER 


DAMS WATER 
.eVENTS AIR 


in Ventmaster automatic valve 


for hot water heating systems 


{ ncompressed, this dise of Spongex cellular rub- 
ber forms an orifice of thousands of intercon- 
necting cells which permit air to pass through the 
valve. Water, following the same path, causes 
companion hygroscopic discs to swell, compres- 
sing Spongex into a dam to shut off water flow. 
Heat from the radiator dries the hygroscopic discs; 
the Spongex cells open. Air again passes through 


the valve. This cycle continues year after year. 


Unfailing compressibility under widely varying 
temperature changes, as required in this Vent- 
master application, is an outstanding characteris- 
tic of Silicone Spongex. Even at —100° F or 
150° F, Silicone Spongex continues to function. 

Ventmaster automatic air vent Years of spe ialization have developed a 

by Spongex know-how with cellular rubber .. its 

The Keeney Manufacturing C 
Newington. Connecticut 


advantages and limitations under widely varying 
applications. We always are glad to have you draw 


on this experience for your cellular rubber needs. 


This new booklet on the properties 

of, test data on, and specifications for 
cellular rubber has just been released. It’s 
com ise, and a valuable referenc e source, 


Write for a free « Opy today 


The World's Largest Specialists in Cellular Rubber 


SHEETS * CORDS + TUBING « STRIPS » MOLDED, EXTRUDED OR DIE-CUT SHAPES AND FORMS 


THE SPONGE RUBBER PRODUCTS COMPANY 


402 Derby Place, Shelton, Connecticut 
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FOR HALF A CENTURY- 


SPECIALISTS IN THE DESIGN, Progress —we h 
in many deve op 


reaching importance to ne 


MANUFACTURE AND APPLI- 


CATION OF INDUSTRIAL 


anutacturers 
No matter what your moto: 

| | 

requirements are t 


cial or standard \ 
] 


ELECTRIC MOTORS 
yn Louis 


THE Louys{ALuis co.» 


MILWAUKEE 7 
YEAR 
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Why For over 150 years, gear men have recognized that double- 

BIL enveloping gearing—IF IT COULD BE PRODUCED—would mean 
00 more teeth in contact, more contact per tooth, greater load carrying 
Anni g capacity, smoother operation. But it was not until Samuel I. Cone 


developed a rational production method that true double-envelopin- 
enveloy : 
. 


geats 


CONE-DRIVE GEARS y 
are true 
DOUBLE-enveloping 





1. Greater Load Carrying Capacity, since 
ALL engaged teeth are in CONTINUOUS CONTACT 
EACH tooth is in contact FULL DEPTH and 
for a substantial portion of its width 


2. Smaller Gears Can Be Used, since 
Load carrying capacity is greater 
Strength is higher 
Unit pressures are lower 


Gears Are Stronger, since 
Load is distributed over all teeth in 
engagement 
Teeth are in ‘“‘shear’’ only 
Tooth thickness can be varied between a 
gear and pinion of different materials 
to balance stresses 


onmannmmmainans 7 Gear Design Is Simplified, since 

erent oF aaomnens TOOL CO. Ratio, number and size of teeth do not 

7171 E. McNichols Rd. ffect j tooth strength 
| , altect capacity or too g 

Sowele US, Mik, Pressure angle is fixed, circular pitch does not 
have to be considered 


. “Hydraulically-smooth” Drive Is Obtained, since 


Contact is continuous and velocity constant 
Regardless of the number of teeth in the gear, 
a full Y% of the teeth are simultaneously in contact 


Please send me without obliga- 
tion further information on 
double-enveloping Cone-Drive 
Gears. We are particularly in- 
terested in the following 


Horsepower to 


For further information 
fill in coupon at left 


Gave GEARS 


24 — } 
—Mwirien Ml bigien Joo Comupzawn 
y / 


| Nome 
| 
l Title — 


| Company 


| 
" Address 
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DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 €. MeMichels Reed © Detwo 12, Mich 
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What Tongiyg have that offer so 
Many more economic, engineering and production 
advantages than can be obtained with any other 


material, is illustrated and described in this 
REFERENCE BOOK 


on forgings. 


Write for a copy. Then consult a forging engineer about 
how you can obtain the correct combination of mechanical 


qualities in forgings for your particular type of equipment. 


icles vn Sones SSE EC a a 


DROP FORGING ASSOCIATION - 605 Hanno Building * Cleveland 15, fe tie 

é “en rene te a 
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ALUMINUM STAMPINGS 
oe 
THESE FACILITIES .-- THESE | 

© 1,600,000 $9: ie floor space TECHNICAL SERVICES.- 


g mill 








boratories 





aluminum rollin 
ing presses 


ical la 
e Chemica ; 
* Metallurgical Jaboratories 
eering and desig" room 


e Our own 
e Complete sania 
e Wide range fo 


: din 
s and electric weldi equipment 


@ Engin 
e Ga 


e Varied finishing facilities 


e Fast, economical transportation —iiag 


shipping ¢ SG 


quartermaster 


corps 
equipment 





@ Aluminum is our metal. We've 
worked it and lived with it for 
more than fifty years. We know 
aluminum and we know how to 
fabricate it, accurately, swiftly, 
at lowest cost. That’s our peace- 
time business and our defense 


business. 


Last war, we made millions of 





aluminum stampings, simple to 





highly complex, for prime defense 
contractors everywhere. Now, 


we're ready to do it again, for 


_ aluminum 
life raft oars 
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aircraft 
oil and water 
tanks 


oircraft 
motor parts 


=e 











you. Phone, wire, or mail your 
blueprints. We know you’re in a 


hurry, so there'll be no delays. 


Send for your copy of the free booklet, 


“Present and Future.” /t contains 





complete details and pictures of 
our plants and equipment. Illus- 
trates dozens of items we have made, 
as both prime and sub-contractors, 
for war production. A postcard or 
letter, with your name and address | 


will bring it at once. 


DEFENSE DIVISION 


ala) 


ALU MyYIN GOons 

SJ Ulan upackiun MMMNG WAVY 

MANITOWOC WISCONSIN 
. FIFTH AVENUE BLOG., NEW YORK 10 MERCHANDISE MART, CHICAGO 54 
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NEWARK “End-Shak” 
TESTING SIEVE SHAKER 





BOSsTO 


STOCKS ARE 


AKRON, OHIO 
Bearing Dnt ws, ine 
ALBANY, NEW TORK 
ALLENTOWN. PENNSYLVANIA 
ATLANTA, GEORGIA 
BALTIMORE MARYLAND 
BIRMINGHAM, ALABAMA 
BOSTON, MASSACHUSETTS 
BRIDGEPORT. CONNECTICUT 
BROOKLYN, NEW TORK 
BUFFALO, NEW YORK 
CHARLOTTE. NORTH CAROLINA 
CHATTANOOGA, TENNESSEE 
«8 e6 
CHICAGO, LLINOIS 
: ‘ ® 


‘ 


CINCINNATI, OHIO 


Motion is important in 
making sizing tests. Con- 
forms to recommenda- 
tions for the motion to be 
used when making hand 
tests, issued by the Bu- 
reau of Standards. 
Here, in the Newark “End-Shak"’ unit, you get proper sustained hand 
motion mechanically. You get the best motion without being subjected to 
any human variation or weakness. This sturdy testing machine holds up to 
7 full height sieves or up to 13 half height sieves. It is designed for 8 
inch diameter sieves. Standard 3 HP., 110-220 volt 60 cycle, 1750 rpm 
motor supplied. Special motor to order. 
We'll be glad to send you prices and descriptive 
literature. And if you will outline your testing require- 
ments we'll be glad to suggest the proper sieve 


ire Sloth 


COMPANY 
351 VERONA AVENUE « NEWARK 4, NEW JERSEY | 


Philadelphia 3, Penna. San Francisco, Calif 
3311 Widener Bidg 3100 19th St 


Houston, Texas 
P. 0. Box 18/0 


Chicage, 1 
20 N. Wacker Or 


New Orieans, La 
520 Maritime Bidg 


Los Angeles, Calif 
1400 Se. Alameda St 


CLEVELAND, OHIO 


CoLumsus, OM 

‘ P 

DALLAS, TERAS 

parton. ono 

Otwveie corosaso 

DES MOINES. 'OwWa 
otrrorr MICHIGAN 
Geane RAPIDS. MICHIGAN 
GREENSBORO. NORTH CAROLINA 
HAMATON, ONTARIO 
wantroRD COnmmecticut 
wOUSTON Temas 
InOiANAPOLIS IMOIANA 


JACKSONVILLE FLORIDA 


KANSAS CITY. MISSOURI 


KNORVILLE, TENNESSEE 

LANCASTER, PENNSYLVANIA 

Herr & 

Prnce & 

LONDON, ONTARIO 

LONG ISLAND CITY, NEW TORK 
by 


LOS ANGELES. CALIFORNIA 
Andree *6 





BOSTON... 


Noxts 


STOCKS ARE 


LOUISVILLE, KENTUCKY 

ind vstric! Equip 

ALAR HS, TEMMESSES 

Lewis Sup 

Mow at Butie 

wlAML FLORIDA 

HA WAUKEE, WISCONSIN 
MINNEAPO\'S, MINNESOTA 
e . ath SS. 
MONTREAL, QUEBEC 

Rene ° 

NEWARK. NEW JERSEY 
Sevier, Scntng & 

“EW ORLEANS, LOUISIANA 
NEW YORK, NEW TORK 

LC. Bigiow & 

Boston Gear Works, 48 
OAKLAND, CALIFORNIA 


m & Alice 
PHILADELPY A. PENNSYLVANIA 
Boston Geo Wort 


PITTSBURGH, PENNSTLVANIA 
- & Todd 
PORTLAND, ORFGON 
Wood ‘ 
PROVIDENCE RHODE ISLAND 
Qutsec Quesic 
Rencid-Cove 4 
QUINCY, MASSACHUSETTS 
RICHMOND, VIRGINIA 
ns * 
ROCHESTER, NEW TORK 
ST. LOUIS, MISSOURI 
nt Mchy. & 


SAN FRANCISCO, CALIFORNIA 


SEATTLE, WASHINGTON 

or 
SPRINGFIELD, MASSACHUSETTS 
SYRACUSE, NEW TORK 
TAMPA, FLORIDA 

ne ‘ 
TOLEDO, OMIO 

mo Being & 
‘ ee 
TORONTO, ONTARIO 
TRENTON, MEW JERSEY 
Vancouver, 8. ¢ 
Re . 
WATERBURY, CONNECTICUT 
WILKES-BARRE, PEMMSTLVANIA 
WINSTON-SALEM. 
NORTH CAROLINA 


h. MASSACHUSETTS 
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HIDDEN 
QUALITY 


SAVES YOU 
HIDDEN EXPENSE 


BOSTON REDUCTOR BOSTON RATIOMOTOR 


To the naked eye, one power transmission is that the difference in operating and re- 
unit may look just like another — so why not placement cost (the unforeseen or “hidden” 
buy the one that costs a bit less? The answer, expense) far exceeds the difference in pur- 
as many have learned from bitter experience, chase price. 


The Aidden quality in BOSTON Reductors and 
Ratiomotors is very real, even if you don’t detect it 
at first glance. It is the result of BOSTON Gear's 
strict materials control, master craftsmanship and 
rigid inspection system. This hidden quality plus 
the unequalled convenience and service obtainable 
from Authorized Boston Gear Distributors (see ad- 
jacent list) makes it true and lasting economy to: 


=. BOSTON GEAR WORKS 


71 HAYWARD ST., QUINCY 71, MASS. 


KAEE § 


Bow-Bronz 4 Couplings Pillow Blocks Sprockets end Cheins Bearings Worm Gears Helical Gears 
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TO SAVE TIME ON YOUR 
PRODUCTION LINES 


Allen standards of accurate 
manufacturing, finish and 
Inspection result in screws and 
keys that speed assembly and 
add hours of productivity to 


every day. 


YOU CAN DEPEND ON 
ALLEN 0 HEAD SCREWS 





AIRCRAFT DESIGNERS’ 
DATA BOOK 
Just Published 


1 Graphic design details In 3 dimensions that 
+ will enable you te grasp the design features of 
many typical domestic and foreign aircraft and 
quickly and easily 88 illustrations 
structural details show the reader 
starting a new design what has been done in « 
particular area such “ 
wings, landing gear, control 
systems, etc. Provides — 
on land te 4, ap 
gle anc 
af 


anes 
reign ond | dome 

esign By Leslie 

Neville. 534 pages, 8 ' 

tt, 788 ilustrations, $10. 00 








PRODUCTION 
OF MOTOR 
VEHICLES 


Just Published 
A study of the successive management steps 
required to pil: 
tru r aut s the basic prin 
mn planning f 
mtr c of 


Automobile Mfrs. Assoc. 163 pages, 38 illus., $3.50 





PRODUC 
MO 
VEHI 

















THE PHYSICS OF 
POWDER METALLURGY 
Just Published 


A symposium of 22 paowe presented by metal 
. carenee and — from this country -_ 
| 


pages, 150 
ilus., 








RESISTANCE 
WELDING 


4. Points the way to the eco- 
nomical design and produc- 
efficient tal-made products. Ex 
ides from A to Z—what it | 

and mat 


spot welding, projection wel 
se and flash butt welding. By W 
Stanley, Progressive Weider Co. 329 pages, 792 
ittus., $7.50 








SEE THESE BOOKS 
10 DAYS FREE 


= McGRAW-HILL BOOK CO., Inc 
ILE 330 W. 42nd St., New York 18 


TO GIVE YOU FASTEST 
ALLEN O HEAD DELIVERY 


To keep precision screw 
products from becoming a 
bottle-neck in your work, your 
Allen Distributor always main- 
tains the largest possible stock 


on hand. 


YOU CAN DEPEND ON 
ALLEN © DISTRIBUTORS 


nat 
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When Bede Products, Inc. originally designed the 
Bede Paint Heater it faced a primary problem: safety. 
Underwriters’ Laboratories, Inc. cautioned against 
the danger of electrical heating in paint spraying areas. 
So a metal block with pipes for paint and air was made 
explosion-proof by a special surface cover and fittings. 
The temperature control unit, which had to be compact, 
economical and accurate, could then be located in the 
block, flanked by heating elements. 
LOW-COST SOLUTION 
A Fenwal THERMOSWITCH Unit — 8/10 of an inch in 
diameter — met all specifications: low cost, precise per- 
formance, compact size, high current-carrying capacity. 
By this, it enables Bede Paint Heaters to lower the cost 
of paint spraying throughout industry. 
YOUR PROBLEM? 
Many types of control problems can be solved by 
easy-to-install, easy-to-maintain Fenwal THERMOSWITCH 


Nome Position 
Company 
Street 


City Tone Stote 


Saw aa eae 


~ May, 1951] 
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- FREE ? Get this bulletin . .. see what Fenwal 

> * THERMOSWITCH Units can do for you. 
Just fill in coupon and mail . . . no obligation. 


FENWAL, INCORPORATED, 25 Pleasant St., Ashiond, Mass. 
11 South Burlington Ave., Los Angeles 4, Col. 
TEMPERATURE CONTROL ENGINEERS 





Multi-Purpose 
Thermostat helps 
solve 
heat-control problem 
in Bede 
Paint Heater 











BEDE PAINT HEATERS, used to speed up 
paint spraying and sove materic! by heating 
both paint and air, rely on Fenwoal Block Head 
THERMOSWITCH Unit installed in explosion- 
proof heating block. 


thermostats. Their activating contro] element is the 
single-metal shell that expands or contracts instantan- 
eously with temperature changes, making or breaking 
the totally enclosed electrical contacts. Through this 
unique principle, THERMOSWITCH Units effectively con- 
trol many variables where heat is a factor. 

Find out now how Fenwal THERMOSWITCH Units can 
help you in your product. Mail coupon today. 


THERMOSWircy 


SENSITIVE 


Fe) Uf on/ 


1 am chiefly interested in the applications checked: 


0 Hesting Cooling Humidity Control or De- 


tect 
0 Alerm lover-temperature, — 


under-temperatuwre) Vapor Control 


© Pressure Control (by controlling vopor temperature) 


OTHER (Please fill in your special requirements) 


I 
I 
I 
| 
! 
| 0) Timing (thermal) 0) Redient Heat Control 
! 
I 
I 
| 
| 


Laan 





cul Labor 


«ee cut cools 
. Plastic Insulators for elec- 
4 trical connections, shown in 
“ee i connected and disconnected 


positions, used in quantities 
for lighting and other con- 
nections on automobiles 
made by Wade on Stokes 
Presses 


Each unit in this installation of Stokes 741 automatic 
molding presses produces approximately 40,000 parts per hour 
which are automatically conveyed to a tumbler to remove flash. 


The part is an insulator for an electrical connector, small but 
i 


complex, previously considered impossible to produce automatically. 


The Stokes 741 fully automatic molding press assures high 


production of perfect, uniform parts, and takes the place of a 


large plunger press with its preform press, electronic preheater, 
and the full-time and part-time operators required to run it. 


In automatic operation one man periodically fills the 
hoppers with molding powder and removes the finished 
parts; otherwise no attention is needed. 


Let Stokes experts judge from parts or blueprints if your 
products qualify—or can easily be re-designed for—the 
high production and large savings per unit 
which are possible by automatic molding. 
Or send for a 24-page brochure 
on Fully Automatic Molding. 











F. J. STOKES MACHINE 


One of the Stokes 741 fully automatic molding 
presses at Wade Electric Products Company, Stur- 
gis, Michigan. Parts drop on conveyor belt, thence 
to tumbler. Occasional filling of hopper is the only 
regular attention required. 
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TO DESIGN MORE 
PRODUCTION 


into your machines! 


ALEMITE 


automatic lubrication 


reduces maintenance, increases machine output. 


When you design Alemite Accumeter Automatic 
Lubrication into your machines, you end the need 
to shut down for lubrication . . . thus adding many 
hours of profitable production time! An Accumeter 


System is made up of a lubricant pump, a distribu- 


Alemite Accumeter Systems meter oil or grease to 
bearings with a degree of accuracy never before 
achieved. In fact, even after 73,312 lubrication 
cycles, equal to 122 years of twice-a-day service 


tests show no variation in the amount of lubricant 


tion system of tubing, and force-feed valves for discharged! What's more, lubrication is either fully 


individual bearings. From one central point, it auto- hydraulic or continuous between cycles, thanks to 
matically lubricates all the bearings on a machine Alemite’s exclusive “accumulating” feature that 


... While the machine continues to produce. Elimi- prolongs the discharge of lubricant to bearings! 


ALEMITE 


1850 Diversey Parkway, Chicago 14, Illinois — 


nates the risks of lubrication errors or neglect by 
your customers! Soon pays for itself in increased 








production . .. man hours, lubricants and repai 


WARNER 
— 


costs saved! 














There are three different 
Alemite Accumeter Auto- 
matic Lubrication Systems, 
to cover your full range of 
requirements. Versatile in 
app.ication, they are adapt- 
able to practically any ma- 
chine. Write now for free 
bulletin giving full data 
Alemite, Dept. T-51, 1850 
Diversey Pkwy., Chi 


14, Illinois. 
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MIDGET OIL VALVES 
Fixed output metering valves for 
single line \ystem serving up to 
200 smal! bearings. Especially 
suited to precision machines, and 
wherever space is limited 


1951 


OME-BEARING VALVES 
Oil or grease metering valves with 
fired or adjustable output, for 
single line system. Valves for any 
bearing capacity. Single system 
serves up to 400 bearings 


TWO.-BEARING VALVES 
Adjustable output metering valves 
for oil or grease. Each serves 2 
bearings. System handles up to 
600 bearings. Manual or automatic 
operation 





POWDERMET PARTS 


se 
»* *%, 


“agg 


INCREASE YOUR 


Oe 


~~ 


PRODUCTION CAPACITY 


, 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, 
decrease the burden on over loaded equipment in 
your own plant and reduce costs at the same 
time. Send for this free booklet today and see how 
“Powdered Metal In Your Production Picture” 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION f . Antica 


9335 West Belmont Avenue, Franklin Park, Illinois 


PAP 


"Trade Mork 


Extremely sensitive 
PRESSURE 
& VACUUM 


Sutteh TYPE SB 


The new Type SB pressure and vacuum switches are for 
use in applications in which close on-off differentials and 
absolutely consistent maintenance of cut-in and cut-out set- 
tings are essential in the control of pressure or vocuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches have adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1"’ we-10" we. They 
may be furnished as calibrated, micrometer type or uncoli- 
brated for screw driver adjustment. 


Electrical ratings at 125/250 V AC between 1200 watts 
and pilot duty depending on differential. The Vacuum 
Switches offer adjustable ranges from 30’’-0"’ hg vac with 
adjustable on-off differential from .1"" we-10" we. Fur- 
nished os calibrated micrometer type or uncalibrated with 
screw driver adjustment. Electrical ratings of both models 
1200 watts at 125/250 V AC. 


Special models available for require- 
UNITED ments not included in the specifications 
above, 
TRI 
ELEC C Write for new bulletin 4926 P giving 


(ae) NT 48) LS complete details today. 
mvvesouoreeoesaevecicineneoemsetatl 
STANDARD & SPECIAL THERMOSTATS 


cinema 














PRECISION 
“MOLDED RUBBER PRODUCTS 


sponge « synthetic 
solid rubber 


Manufactured to your Specifications 


” For those "DO" orders of yours 
that require molded rubber prod 
ucts as an integral part of your 
equipment, you'll find that our 
post experience in manvufactur- 
ing molded parts to specifications 
will be helpful to you. Send in 
your blueprints and let us give you 
an estimate on this type of work. 
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CQAST SERVICE... 
Ns 


wo 
f 
po 


CALIFORNIA—Taylor Fibre Co., La Verne 
(West Coast Piont) Lycoming 4-222] 


CONNECTICUT —Taylor Fibre Co., Telland 
Rockville 219-13 


ILLINOIS —Toylor Fibre Co., 4554 N. Revens- 
weed Ave., Chicage 40 Uptown 8-4733 


INDIANA—Tayior Fibre Co., 6156 Carvel 
Ave., Indianapolis Broadway 2890 


Wherever your plant may be located, there’s a Taylor MASSACHUSETTS—Teyler Fibre Co., Rm. 


Sales Engineer ready to serve you. Call on him when you an, Seren Eide. 43 leon S, Ce 
. r : Highland 2-8170 
want the dest in Vulcanized Fibre, Phenol Fibre, Special 
: . = , : MICH. JAN—Teoylor Fibre Co., 801 Stephen- 
Glass Melamine and Silicone Laminates. Ask him, too, son Bidg., 6560 Cass Ave., Detroit 2 
about the complete Taylor Fabricating Service—designed nly Stee 
to help you save time, trouble and money on your MISSOURI—~Taylor Fibre Co., 3435 Chevteey 
we ; Ave., St. Louis Sidney 6405 
machining operations. 
NEW JERSEY—Tayler Fibre Co., 26 Journal 
-_ = , Squore, Jersey City Journol Squore 3-5440 
This new 1951 Taylor Catalog contains 


complete specifications and description NEW VORK—Teyler Fibre Co., 214 Cotter 
Bidg., 42 East Ave., Rochester 4 Boker 3767 


€ of Taylor Laminated Plastics. See for Tayler Pir Co, 86 Soeracl Squeré, dersey 
yourself how these versatile materials City, N. J. Digby 9-4367 





can help you produce your product or OHIO—Tayler Fibre Co., Euclid 71st Bidg., 
7016 Euclid Ave., Cleveland 3 Endicott 1.2287 
Toylor Fibre Cu., 238 Lefayvite $t., Dayton 2 

Michigan 3711 


part better, faster and at lower cost. 


Write today for Catalog PES 


PENNSYLVANIA—Taylor Fibre Co., Norris- 

town (Main Pient and Executive Offices) 
Valley Forge 9-281) 

Tayler Fibre Ce., 401 N. Broad S., Phile- 


TAYLOR FIBRE CO. oh Walnut 2-6030 


NORRISTOWN. PENNSYLVANIA SOUTH CAROLINA—Taylor Fibre Co., 1013 
Woodside Bidg., Greenville Greenville 2-305) 


WEST COAST FACTORY: LA VERNE, CALIF. 
WISCONSIN—Taylor Fibre Coe., 2400 W. 
Clybourn St., Milwavkee 3 Division 2-8100 
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BEARING 
me) aah) {3 
CHAMBER 


In this spur gear box, the world’s fast- 
est boat, Stanley Sayres’ “SLO-MO- 
SHUN IV”, gets its amazing drive. The 
gear box uses 5 Fafnir Super-Precision 
Ball Bearings — as against 8 in com- 
peting boats. 

Beside winning both the Goid Cup 
and Harmsworth Trophy Races in 
1950, “SLO-MO-SHUN IV” set the 
world’s straightaway record of 160.3 
mph fora mile. The straightaway runs 
were made with a damaged drive shaft 
which made it unwise to use full throt- 
tle. Even so, the 3 to | step-up ratio 
turned the output (propeller) shaft at 
11,100 R.P.M. and the tandem duplex 
bearing was taking a thrust load of 
over 4600 pounds. 

Although you may not have bearing 
problems to match this one, you'll find 
it to your advantage to discuss thera 
with a Fafnir representative because 
Fafnir’s experience is not limited to 
just a few industries but is industry- 
wide. The Fafnir Bearing Company, 
New Britain, Conn 


+ 


; 
; 
; 
| 
a | 
” 
‘D 


Pome 
Pr, 


ar oe 


BEARINGS USED 


Fafnir Super-Precision angular-contact type Ball 
Bearings were specified by Western Gear Works 
of Seattle who designed and built the gear box 
for “SLO-MO-SHUN IV”, 


A wy f 2 Similar to those above except these bearings are 
s ° 


duplexed to provide greater axial and radial 


BALL BEARINGS vigdity. 


MOST compier eA urns 'N AMERICA 
a 
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Excerpts from 
ENGINEERING REPORTS 


R. R. to H. W. C. / 30 


NYLCLAD MAGNET WIRE combines the desirable properties of 
Formvar and Nylon types. Its tough, durable coating eliminates the 
need for paper- or textile-covered wires (in many applications) and 
reduces winding space requirements. It solders uniformly at 1050 F. 
Nylclad* provides increased toughness to resist winding abuses, 
increased solvent resistance, and resistance to softening under heat 
and hot varnish; it is not subject to solvent crazing. Nylclad’s 
“slipperiness” means improved windability — more compact coils — 
many over-all plus values at no increase in price. 

Belden Manufacturing Co. 

4691 W. Van Buren St., Chicago 44, Illinois 


- 
RADE MARK 


4 Belden 


THE MAGNET WIRE WITH THE PERFECTED INSULATION 
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Now Terminaks Can Be 


ATTACHED & SOLDERED 
in ONE Automatic Coeration! 


7 | 
III 5 | 


The greatest innovation in attaching i 

terminals to wires is now available to the aiete +++ “Pre-soldered” 
TANDEM TERMINALS! Made in various sizes and types, these remark- | 
able, production-proved terminals (supplied on reels) can be applied at 
rates up to 1200 per hour by a new Termina! Attaching Machine that 
cuts off, clinches and solders terminals in one instantaneous operation. 
Handling of loose terminals, solder and flux are eliminated to reduce | 
costs and boost production on long runs. Standard types available. Send 
tor detailed information, enclose sample of wire and terminal now used. | 
Address Dept. E. 


€ 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 
Customer's Prints. Modern Plant and Equipment. Mod- 
erate Die Charges. Precision Work. Prompt Service. | 


PATTON-MacGUYER COMPANY 


Edgewoed Station Providence 5,R1. 


~ 


Do the Jot...Right! 


Billions of metal powder parts represent not 
only a tremendous production achievement but 
a know-how that has been built up carefully 
over a quarter of a century. 


Complicated dies, special presses, sintering 
furnaces, and other equipment essential to the 
production of parts from metal powder—plus 
production and process know-how—result in 
parts with close tolerances and of intricate 


design for a wide range of applications. 


Moraine has demonstrated its ability § to 


produce parts faster and at lowered costs for 


many customers. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS 
DAYTON, OHIO 


INDUSTRY'S 


Aish ducted 
© DEPENDABILITY 
© ACCURACY 


e ECONOMY 





This ecam@mical, rugged Bel timer is adaptable to 
numerew@® types of equipment it is the idea’ timer for 
indus applications in the timing of any predetermined 
time eycle at the eumtlusion of which a clear, resonant 
bell Bignal is datrable. 

The! Series "2900" Bell-Timer is available for center stud 
m@¥nting{@nly and in various arbor lengths and bush- 
ings teo@ccommodate any application. Standard timings 
fronp’60 seconds to one hour. 


Write for further details and prices 


a Pe 0 


Dependable Timing Devices 


30 BARTHOLOMEW AVE HARTFORD 6 CONNECTICUT 
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AKE ne Ee" 


With nearly sixty years experience in the pro- 
duction of both laminated and solid precious 
metals, MAKEPEACE is today un accepted “head- 
quarters” for the many special precious metal 
products and assemblies called for in the electronic 
field. 





Silver or gold, or platinum, or palladium, or 
their alloys, are bonded to the required base metal, 
such as copper or bronze alloys, to produce the 
required operating characteristics at real savings 
in cost over solid precious metals. 

Today, rings are used in special electric motors, 
calculators and computators, radar, fire control 
instruments, potentiometers and many other elec- 


tro-mechanical devices. 


Laminated tubing is increasingly called for in 


the new higher frequency R. F. plumbing . . . for 
wave guides . . . and for coaxial line segments. 
MAKEPEACE maintains a fully equipped re- 
search and testing laboratory . . . as well as a staff 
of thoroughly experienced metallurgists, chemists 


and consultants . . . all at your service. 


Your inquiries are cordially invited and will 


receive our prompt and interested attention. 
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special gasketing that both seals and con- 

ducts high frequency currents. It makes an air-tight seal and yet prevents leakage of high fre- 
quencies between the bolt holes. 

Cohrlastic conductive gasketing provides a continuous mounting and minimizes high fre- 
quency losses that affect radio operation. 

It is widely used in aircraft (1) between the magnetos and their bases, (2) in the ignition 
harness, (3) in quick disconnect plugs and (4) wherever shielding is required. 

Cohrlastic conductive gasketing is available in three different thicknesses —.016”, .020” 
and .028” in rolls 8” wide and in the finished gaskets on a custom basis. Write for samples, 


prices and data sheets. 


THE COMMECTICUL WARD RUBBER COMPANY, 41 ust street, new Haven, conn. 
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Improved Product Performance 


Series universal motor parts 

for portable tools, portable 

business machines and mony 
household appliances 


...one of 6 advantiges of — 


Series motor suitable for 
mony intermittent duty 
epplications where space 
and weight are important 
considerations 


A motor engineered for 
compact assemblies . 

@s computing machines 
and other types of motor 
driven office equipment. 


A motor engineered to the exact requirements Planetary inbuilt speed re- 
of your product generally results in ducer provides straight line 


drive, quiet operation and 


greatly improved product performance. ie ae ie 


Lamb Electric special application motors, built 
to precision standards of high quality materials, 
also make available: 


IN THE MOTOR— 
® Reduced cost, weight, space. 
@ Exact hanical and electri 
@ Thorough dependability. 


IN THE PRODUCT— 


© Improved eye appeal. 
© Compactness, less weight. 


We shall welcome the opportunity to discuss 
these benefits in terms of your particular Space foctor 


° . imimized i 
applications. Bis high torque 
F wniversal motor 


THE LAMB ELECTRIC COMPANY . KENT, OHIO with o spirolled 


gear drive 


1 requirements. 





THEY'RE TEAMING UP WITH 
AMERICA’S Fines PRODUCTS 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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BEFORE YOU 
PAINT ALUMINUM 


Famous corrosion resistant paint base ends peeling 
and flaking, preserves appearance 


Bonderite is the simple, positive, inexpensive way to prepare aluminum to 

take and hold paint. The surface of aluminum sheets and castings, after treatment 
with Parker’s famous Bonderite, becomes a nonmetallic coating of 

fine-grain phosphate crystals. The undesirable effects of untreated aluminum 

on paint are controlled. No peeling, no flaking, no early paint failures 

to spoil the appearance of your product! 

Bonderite is easy to use and to control. It may be applied by spray 

or immersion, and is effective on aluminum and its alloys in sheets and 
castings. Used on your product before painting, Bonderite will anchor 

the paint, retard corrosion, and preserve fine appearance. 


Write for full information today. 


Parker Products meet 
government specifications 


Available now—a list of government 
specifications and the Parker Products 
which meet them. We'll send it free, on 
request 


E PAR 


2179 East Milwaukee Avenue, Detroit 11, Michigan 


BONDERITE—Corresion Resistant Paint Base » PARCO COMPOUND—Rust Resistant » PARCO LUBRITE—Wear Resistan' for Friction Surfaces 
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PEED ADJUSIOR 





FROM A-C | POWER LINE 


Whe Most Efediivie Wetod 


OF POWER TRANSMISSION 
SERVING INDUSTRY TODAY... 


12 years ago Reliance introduced the V*S Drive... a 
tremendous forward step in the evolution of the application of 
power—an electrical transmission. It placed at the service of 
industry the most effective method of power transmission in 
use today! Operating from a plant's A-c. circuit, V*S provides 
controlled acceleration and deceleration—quick, smooth starts 
and stops—reversal at any point as well as an infinite range of 
stepless speeds. Here is flexibility of operation which pays big 
dividends in greater production—and lower operating costs. 


Do you have it? Write for Bulletins 311 and D-2101. 


Sales Representatives in Principal Cities 


RELIANCE tncinerainc ¢ 
ENGINEERING CO. 
1080 IVANHOE ROAD . CLEVELAND 10, OHIO 
CANADIAN DIVISION: WELLAND, ONTARIO 











STA RTING without clutches! 


hy TOP P ING without mechanical brakes or clutches! 
REVERSING without use of gears or clutches! 
ADJUSTABLE SPEEDS without mechanical 


transmissions or change of gears! 


JOGGING, INCHING, CREEPING 


without slipping clutches! 


..» from A-c. Circuits 


Contact a Reliance Application Engineer or write today for 
Bulletin 311 (V*S Drives through 300 horsepower). Ask 
also for Bulletin D-2101 describing the smaller Reliance V*S 
Drive, in sizes from 3/4 to 3 horsepower. 


H- 


CONTROL 
STATION 








a oo 
ADJUSTABLE - SPEED 
ORIVE MOTOR 


RELIANCE tncinttaine co 
ove nun ace ae 
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. thanks 

to 
Westinghouse 
Sturtevant 
fans 


Slicing under the Houston Ship Channel, 
Washburn Tunnel is guaranteed abundant fresh 
air, regardless of heavy traffic, thanks to the last 
word in engineered ventilation. 


Two huge Westinghouse-Sturtevant Fans, regulated 
by automatic electronic controls, supply a complete 
+ cate, \ change of air every two minutes. They have a 
; mak «) maximum capacity of 684,000 CFM .. . and friction, 
need for lubrication and inspection are held to the minimum by Spherical 
Roller Bearings. It is because of a well-earned reputation for depend- 
ability, because of their self-aligning properties and their ability to deliver 
continuous trouble-free service under adverse conditions that 
Bearings have been specified for most of the country’s major 
tunnel-fan installations. 


integrity 
croftsmanship. 


q WHY Sar 
__ 1S PREFERRED 
, BY ALL INDUSTRY 


metaliurgy 

tolerance control 
surface finish 
product uniformity 
engineering service 


field service BALL ano ROLLER BEARINGS 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
manufacturers of S%&F and HESS-BRIGHT bearings. 
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COLOR 
DURABILITY 
TOUGHNESS 
LIGHTWEIGHT 


STYLE 


No matter how you look at it#the 
Lady Betty Lunch-N-Bag, d 

by Sundberg-Ferar, is an outstand- 
ing new use for Hercocel* A. Open, 
this smart new accessory reveals it- 
self to be a well-integrated combina- 
tion of purse and lunch box (fitted 
with standard vacuum bottle). Shut, 
and slung over milady’s arm or 
shoulder, it’s a handsome, high-styled 
handbag with a rich brown finish in 
gleaming plastic. Both inside and 


Ne 


AN OPEN-AND-SH 


ASE OF 


pi L 


out, it’s built for long-time service 


and satisfaction. Little wonder the 
current demand for this attractive 
new product far outstrips supplies! 
Lunch-N-Bag is another example 
of the way Hercules materials and 
facilities contribute to the develop- 
ment and production of new and 
better things made of plastics. Our 
design and technical staffs invite 
your inquiries on ‘“‘Hercocel’’ A or 
other Hercules Cellulosic Plastics. 


Wyte 


HERCULES POWDER COMPANY Cellulose Products Dept., 904 Market St., Wilmington, Del Please address 
nhout the 
- ne h-N-Bag 
~ to the ufacturer 


HERCULES Cellulosic Plastics 


Molded by Wolverine Plastics, Inc., Milan, Michigan, with “Hercocel” A ‘cellul 





se acetate molding powder) 
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SUB-CONTRACT THE 
METAL STAMPINGS NEEDED 


ON YOUR DEFENSE ORDERS! |.” AK im 
RANSMITTER CASE AND COVER 


TA 
- , 


OU+ \N METAL STAMPINGS 
FOR OVER 70 YEARS 


Over a period of many years, Geuder, Paeschke & Frey Co., has 


Bas Ga Aluminum 
” Seamless cuens _ 5’ 
pom bet Shidth 9%" Height of Cese 

ng ‘ 


HOUSING FoR INDUSTRIAL )_ produced many stampings for both civilian and military products. 
VACUUM CLEANER The items range from simple to highly intricate designs and demon- 











strate our technical efficiency and modern facilities. Illustrated here 


Seamless d : 

base welded tame are a few of the many sub-contract jobs we have made for the 
trically welded 
body. Seamless government orders of our customers. 
drawn Perforated 
—— ne dip 
Salvani 

20 US, Ga. Stand AUGMENT YOUR PRODUCTION FACILITIES with G. P. & F. service. 


Height — 20” 
Diameter of base If you have a metal fabrication problem that's outside your field or 
1815" 





beyond your plant facilities, submit blueprints or ideas to us. We 


can do your work from fabricating and finishing to final assembly. 











HELMET 
FRAME FOR DIVING Write today for 


SOCCER copy of booklet 

FORMING + TINNING Jenner 

GALVANIZING * WELDING [—_——remras 

VITREOUS ENAMELING [oor oaeem 

Scope US SPRAY FINISHING Samaeiose teas 
ar LEAD COATING en 


————, 
ELECTRIC LIGHT 400d “\\_c——woror HOUSING 























Seamless Drawn § 
teel Seamless Drawn 

Helge S. Ga 

seentiendl Diameter—11” 


14B&SGa 
Aluminum brazed 
to die cast ring 


Seamless [ 
: - ss Drawn 
ength—10';" Width—9'< Height 8 

















a 
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SENSES ENS DSS OS 
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HELI-COIL SCREW THREAD INSERTS 
SIMPLIFY DESIGN AND ASSEMBLY 


These stainless steel wire inserts, precision-formed 
to assure Class III fit, permit simpler design, lighter 
weight, fewer bolts, shorter thread-engagements... 
eliminate costly solid bushings, provide lighter boss 
and flange design, improve all threaded products. 
Heli-Coil Inserts fit National Coarse and Fine 
Threads, automotive and aviation spark plugs, and 
taper pipe threads. Meet all aircraft, industrial and 
military specifications. 


Cost is 75°o less than solid bushings, space re- 
quired 50°. less. There is no wear from assembly 
and disassembly, however frequent. Strength is 
greater and product is completely free from screw- 
thread complaints for product service life. 


Protecting Screw Threads for Industry 


HELI-COIL 
Hel CORPORATION 


Heli-Coil Corporation 
47-282 Thirty-Fifth Street, Long Island City 1, N.Y. 


Please send me Bulletin 650 on Design Data 
Bulletin 349 on Salvage & Service 


NAME 
FIRM 


STREET 








“VULCAN 


/ELECTRIC HEATING UNITS | /ELECTRIC HEATING UNITS | UNITS 


Wilh 


Standard Sizes: brass sheath. Maximum temperature 750 
F. 373” to 1,291” diameter. 110-250 volts. 


All sizes .622” or larger, can be had for three heat 
Units .933” or larger, with any type terminal. 


SPECIAL UNITS TO YOUR SPECIFICATIONS 
VULCAN ELECTRIC COMPANY 


DANVERS 18, MASS. 








Makers of Vulcan Electric Soldering Tools, Electric 


Solder Pots, Electric Glue Pots, Electric Branding 
Irons and Electric Heating Units 








May WE do these things for YOU? 


Perhaps our modern facilities and 
capable personnel can deliver 


values you @re seeking such as 


WHEELS, HUBS, 
SPINDLES & AXLES 


COMPLETE & SuB- a 
ASSEMBLIES Example 


STAMPINGS 
MACHINING 


GREY-IRON 
CASTINGS 


SPECIAL Here is 

ROLLED a COULTER ASSEMBLY 

SECTIONS READY to MOUNT on a 
WELL KNOWN PLOW 


We Invite 
Your Inquiries 


also 


WHEELS for 
AGRICULTURE & INDUSTRY 


FRENCH & HECHT 
DIVISION 


KELSEY-HAYES WHEEL COMPANY 
42 East River Street, DAVENPORT, IOWA 
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**The sensitive response of the hydraulic system permits such trigger- Circle shows position of Pesco pump. 
fine adjustment that operators are loud in their appreciation,” says 
Massey-Harris . . . the sales power of hydraulic power in action. 


Pesco Dual Purpose Pump Eliminates 


Extra Power Shaft on Massey-Harris Pony 


The problem was to eliminate all unnecessary weight and cost and 
save space on a small tractor. 

So Massey-Harris tractor engineers and Pesco hydraulic engineers 
teamed up... together came up with a specially designed 
dual purpose hydraulic pump to serve as both pump and fan 
bearing mounting. 

Result: less space and weight required . . . necessity for an extra 
motor power shaft is eliminated. 

Such teamwork between Pesco and client engineers is frequent. 
Matching hydraulic know-how and skills with the engineering 
knowledge of a manufacturer’s engineering staff is the way we at 
Pesco like to work. It is teamwork that puts the sales power of 
hydraulic power to work to full advantage for our customers. 

If you have a problem in hydraulics Pesco engineers will gladly 
co-operate with your engineers to solve it. Write today. 


Pesco pump designed for 
Massey-Harris Pony 
tractor. Capacity: 2.5 
g. p. m. @ 2880 r. p. m. 
@ 1000 p. s. i. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


oma, . “ 24700 NORTH MILES ROAD BEDFORD, OHIO 
al 


duct? 
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When the first electric fan laid 
the foundation for modern 
air conditioning back in the 
80's, KOVEN was fabricating 
individualized equipment 
parts. Today, leading 
equipment manufacturers 
depend on KOVEN to design 
and supply the precision parts 
they need to produce efficient 
machinery. Backed by 70 
years’ engineering know-how 
and modern workshop 
facilities, we are geared to 
turn out individualized parts 
faster, and often mg 
economically than 
plant productig 





EQUIPMENT PARTS SINCE 188! 
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with Townsend Fasteners and Parts you 


produce defense items with economy and speed 


You reduce costs and speed delivery of military items 
by calling upon Townsend’s past experience in pro- 
ducing special fasteners and parts for all types of 
Army and Navy material 

Townsend has made parts for a multitude of items 
from rivets for cots and beds to balls for artillery 
canisters — from hob nails for field boots to rivets 
for half track treads — from sheet metal screws for 
Quonset huts to pins and burrs for pup-tent poles— 
from special nails for gliders to large rivets for tanks— 
from handles for tool chests to screws for bayonets 

to name but a few 

As specialists in cold heading, Townsend has dem- 
onstrated to customers everywhere the economy of 
parts made by the cold-heading process. It is fast, ac- 
curate and ideally suited to volume production. It also 
conserves metal because in this process the metal flows 
into shape—there are no waste shavings and chips. 


As a result, Townsend produces small parts and 
fasteners at costs far below screw machine prices 
and makes them faster. This saving in time and money 
may give you an advantage in bidding on government 
contracts. To learn more about the economy of using 
Townsend products, write or phone today. 


‘Townsend 


COMPANY * ESTABLISHED 1816 


 - Plants—New Baghton, Po. - Chicago 38 ALL 


Cherry Rivet Compeny Division, Los Angeles, California 


Sales Offices in Principal Cities 





“PAL, YOU AND | HAVE 

BEEN BUDDIES ALL MY 
ENGI- 

NEERING 


Down through the years 


with a K&XE Slide Rule 


Although K&E Slide Rules are the oldest slide rules 
made in America, there are no whiskers on °em—except 
cat’s whiskers (I mean, symbolizing precision). 

If you are an old engineer, you probably regard your 
K&E Slide Rule as a priceless Stradivarius. You are 
probably figuring on passing it down to your grand- 
children. 

If you are a beginner, the sooner you attach your- 
self to an immortal K&E rule, the better. 

K&E Slide Rules have become accepted symbols of 
the engineering profession. If a photographer, illus- 
trator or cartoonist wants to indicate that his hero is a 
top-flight engineer, he puts a K&E Slide Rule in his 


hand or in the immediate environment. 


Ask anybody what he knows about Keuffel & Esser, 
and he first starts rhapsodizing about slide rules. Slide 
rules and K&E are synonymous. 

And they’re both almost as long lasting as the 
pyramids! 

Keuffel & Esser have been around since 1867 and 
they completed their first batch of slide rules in 1891. 

It is not uncommon to hear of a K&E rule which has 
been in service for over 50 years. 

I used to think a slide rule was a slide rule—just as 
a yard stick is a yard stick—but there is a sensational 
variety of em in the K&E line—from the simple Mann- 
heim to the more complicated brethren, such as the 
Log Log Duplex Trig and Decitrig and the Log Log 
Duplex Vector*. 

Also, there are several sizes from the handy pocket 
rules, to the more common 10-inch, up to the 20-inch 
longfellows. 

There’s no point to hitching up for life with a “second 
best” slide rule when you can play a Keuffel & Esser. 


* Trade Marks @ 
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You wouldn't try to be Rachmaninoff without 
a piano, or a Kreisler without a fiddle. Well, who 
would want to be a draftsman without a K&E 
PARAGON?t DRAFTING MACHINE? 

This miracle machine makes you a veritable 
orchestra leader at your drawing board. It com- 
bines T-squares, triangles, protractors and scales, 
all in one unit, controlled entirely by one hand. 


You can move a rule all over the board, and 
the rule stays parallel to its original position. You 
can draw all lines to exact length. The lightest 
touch rotates the scales to any angle desired. 


Permanent accuracy is assured, because the 
open center arm construction makes it practically 
impossible to disturb the factory-set band tension. 
{Trade Mark @ 
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AND | CAN REMEMBER 
WHEN | THOUGHT ERASING 
WAS DRUDGERY ~ LIKE 

DISHWASHING! 


This KRE MOTORASER* makes old-fashs 
ioned hand erasing look horse and buggy. It reduces 
your erasing time to seconds. 

Since it depends on , 
speed rather than pres- 
sure, the MOTORASER 
does not wear holes in pa- 
per. It’s as accurate as a 
pencil point, yet will clean 
large areas in a jiffy. 

It’s handy in the 
hand—a 3 inch palm full 
with a finger-tip switch—only 6 oz. Uses AC juice 
—60 cycle 110 volt AC 
sive adapter. A sturdy little feller, too. 


or DC with an inexpen- 


fark 


For further information 
about any of the above 
products, ask a K&E 
Distributor or any 
K&E Branch, or write 
to Keuffel & Esser 
Co., Hoboken, N. J. 





CONSTANT PHENOLIC* po 
| STAMPING 
DELIVERY | " a ~ 


PRESSURE 
_wttha LINEAR 


PRECISION MOULDED 


DIAPHRAGM 





(s> 


“Specify Federal Phenolic Stampings for 
radio or electronic frames, insulators, 
panels, socket bases, mechanical gaskets, 
spacers or cams. Die stamped to your 
specifications in any size up to 9”x12”"xl/”" 
thick . any quantity from 3 pieces to 
20,000. Write for Bulletin 151. For shor« 
run metal stampings ask for Bulletin 101 
SPECIAL FEDERAL STAMPING SERV- 
~024 FLEXING AREA ICES include stamped skeleton name 

\ \plates (Bulletin 131), stamped wrenches 
| (Bulletin 141) 
= = For prompt, low cost, quotations send us 


“035 CENTER SECT. . ay specs” and quantity needed TO- 
AY. 


O62 SEALING EDGE | *PHENOLIC STAMPING IS FEDERAL’S NEWEST STAMPING SERVICE 

TOOL AND MANUFACTURING CQ. 

3620 ALABAMA AVE. ST. LOUIS PARK 
MINNEAPOLIS, MINNESOTA 

QUALITY STAMPINGS IN SMALL QUANTITIES’ 





Cross-sectional view of supersen- 
sitive synthetic rubber diaphragm. 


Trercat is the result obtained with the LINEAR MINERALIGHT Ultra-Violet 


Diaphragm, shown above. Precision moulded to (black light) 


a .062” edge, .024”’ at the flexing area, and .035” | bl 

in the center section, this super sensitive diaphragm may soive your pro em: 

assures a consistently uniform delivery pressure Mineralight's magic “black light” gives you instant, 
- - on-the-job analysis of many fluorescent materials 


over a wide range of i 7 28S >g, undetectable by erdinary chemical or physical 
eré ide range f inlet pressure methods, provides new approach to difficult labora 
tory and production inspection problems. 





Detailed and expert attention to the need for 
minute variations in cross-sections and radii. . . 


Five laboratory models available to 

- meet every engineering need Write 

=< \3 Dept. PRE outlining your problem. Our 

\ 1 laboratory staff will be glad to help 
you 


coupled with application experience in the selec- 
tion of specific materials . .. has enabled LINEAR 
Sap ; ; Send for illustrated brochure “Ultra- 
to produce precision-moulded diaphragms with a Violet in Industry” 
rolling action that eliminates stresses, reduces 
hysteresis and increases life. Thus, LrvgEaR Dia- 
phragms offer advantages that cannot be achieved 
with flat diaphragms . . . frequently at lower cost. 


Produced under rigid supervision and held to 
the closest of tolerances, every single LINEAR Dia- 
phragm can be depended upon . . . mighty impor- 
tant in these days of critical material shortages. 
For a lower rejection rate and easier installation, 
it will pay you to consult LINEAR during the design 
stages of your diaphragm applications. 


‘PERFECTLY ENGINEERED PACKINGS" » 
ANY SHAPE ANY MATERIAL - COMPLETE FACILITIES 


it or Free Forging Dato Folder Helpful. Informetive 
H. WILLIAMS & CO. The Drop-Forging People” BUFFALO 7, 
pb NEAR, Inc, STATE ROAD & LEVICK ST:, PHILADELPHIA 35, PA. : 
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@ New R & M Universal Motors are something 
you should know about. To inherent “series” char- 


acteristics—high starting torque; high operating 
speed; adaptability to speed control—Robbins & 
Myers has added many improvements in perform- 
ance and appearance. 

BETTER, INSIDE AND OUT From their dynamically 
balanced armatures to their rigid, welded-steel 
shells, nothing has been slighted. Commutation, 
brushes, bearings, insulation, and ventilation all 
represent progressive foresight, backed by long 
experience. 


YOUR CHOICE In the range of 1/100 to % horse- 
power (covered by four frame sizes), there’s the 


May, 1951 


right motor for every “universal” service—sleeve 
or ball bearing; fixed rotation or reversible; open or 
totally enclosed; standard or special rating—and a 
welcome variety of housing types and end-heads. 
GET THE FACTS ON THESE BETTER MOTORS For 
quality motors with a modern plus, call in Robbins 
& Myers. Literature on request. And, if you would 
like to have R & M sit-in on a discussion of power- 
ing improvements, that’s yours for the asking, too. 
R & M motors are good motors. Address Dept. P-51 


ROBBINS & MYERS, INC. 


SPRINGFIELD 99, OHIO 
BRANTFORD, ONTARIO 








p MAIL WITH NAME 


T THIS AD AN 
me LETE INFORMATION 


AND ADDRESS FOR COMP 


with the world’s finest, largest selling 


VENUS it | SP? 2 
DRAWING PENCILS | . 


flange mounts, mele 
or female conduit 


e ACCURATELY GRADED " he connections 


n 1? degrees 


e STRONGER | the lead 
is Pressure-Proofed* 


e SMOOTHER - the lead 


Te ee ee ee 


* Exclusive 


ES 


Uniform lines in weight and 
tone. Opaque lines for shart 
clear reproduction. Strong 
points, smooth in action. N¢ Available with e 
mudge; no ghosts from era = \ variety of actuators; 
roller, plunger, sealed 


sures. There's the right degree plunger, pin, leaf, etc 


favorite tracing pa 


it sharper 


ALL RATED 
AT 20 AMPS, 
pers. Then see the pr 125 VOLTS, A. C. 


Test Kit with pencils ree ee Protected metal clad Mu switches provide 


n the degree 


s pe eae ' recise dependable control over electric 
you want FREE! : ; P E 


circuits on machine tools, processing equip- 


‘4 = 
ik lies hi etn ss He 


- 


- ment, packaging machines, aircraft, ships, 
AMERICAN PENCIL CO., HOBOKEN, N. J | tanks, etc. We'll gladly work with you on 


special applications. Just send us the details. 


bes 4 OM er 


AMERICAN PENCIL COMPANY 
Hoboken, New Jersey 
Please send me free 


Drawing Pencils in tt 


Mu-switch i , 


DIVISION OF = —_ul COMPANY 
ANTON, MA 
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Adhesives oliminate \ rom scratches, abrasions 
facings. This eliminaté slow and costly riveting operations re of many products. One 
and reduces the dangeX.of damage from rivets. This 3M than $100 a day in terms 
adhesive application decreased the number of rejects 


IT TAKES TEAMWORK TO MAKE 
THINGS STICK! 


The problem of making one material stick to another requires 
the same type of research and engineering necessary in many 
other technical problems. ; 
That's why 3M offers you not only top-product quality but 
service... service based on the teamwork of our skilled research 
technicians and laboratory-trained field engineers. These special- 
ists are always available to consult with you on problems of 
design and production. From field reports, research technicians 
can draw from over 1,000 basic formulas to select the right 
adhesive for your requirements. 


Seclers for Integral Fuel Tanks serve both military and com- 
mercial aircraft. This application of a 3M adhesive makes 
possible the sealing of wing compartments to serve as ‘ : 
fuel tanks, rather than using separate fuel cells which are With 20 offices conveniently located to help you, 3M service is as 
heavier and more costly. close as your telephone; or, write directly to Dept. 45 in Detroit 


ADHESIVES AND COATINGS DIVISION + MINNESOTA MINING AND MANUFACTURING COMPANY 
411 PIQUETTE AVE., DETROIT 2, MICH GENERAL OFFICE, ST. PAUL 6, MINN 
EXPORT AND CANADIAN SALES: 270 PARK AVE... NEW YORK 17, N.Y 
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” 


Design, installation and maintenance 
men can now save thousands of dol- 
lars by getting rid of necessity for pre- 
cision alignment of direct-connected 
machines. Exclusive Ajax Dihedral 


tooth shape provides for misalign- P THEY ELIMINATE 
ment up to 7° with tooth clearance , d 

backlash) kept to oil film require MISALIGNMENT 
ments. Positive oil seals keep lubrica- J Pag 

tion in and dirt out . "ae TROUBLES 





; 
: 
i 


: , : Standard Dihedral Couplings 
If you use couplings are made to handle — - 


write for ment upto . 
i Teeth can be cut to handle greater 


BULLETIN 50 misalignment but each job must be 


engineered 


“AJAX FLEXIBLE COUPLING CO. INC. —_— Westfield, New York 
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PEXULACLARE RELAY... 


the Type ‘R’ combines extremely 


small size with unusual sensitivity and long life 





j I 
! 
CLARE;Type "R" RELAY 
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SPECIFICATIONS @ This new CLARE Type “R” d-c Relay embodies many features of the famous 


SIZE CLARE Type “K” Relay, which was the first to combine the advantages of a tele- 
ee phone-type relay with the small size, light weight and resistance to vibration 
required to meet the rigid demands of aircraft service. 


ar ht: 13¢4"— 
In appearance, the Type “R” resembles the Type “K’’, but, through hardly notice- 
WEIGHT able structural differences, CLARE has given the new Type “R” even greater 
s ‘ sensitivity and operating range. Both relays use the same contact springs, but the 
l'ype “R” coil is longer and of larger diameter, to provide greater winding space. 
COIL Life expectancy of the new relay has been not only increased but multiplied. 
t The CLARE Type “R” Relay retains in an improved form the reed armature sus- 
pension which discerning engineers have come to recognize as one of the subtler 
OPERATING VOLTAGE reasons for the superior performance of CLARE Type “K” Relays over other relays 
, —_ of comparable size and somewhat similar appearance 
The Type “R” is available as either an open or hermetically sealed relay. Clare sales 
A?’ (ATURE engineers are located in principal cities to give you firsthand information on this 
i new relay and to cooperate with you on any complex relay problem. Call them or 
write to C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, Illinois. In 
CONTACT ASSEMBLY Canada: Canadian Line Materials Ltd., Toronto 13. Cable Address: CLARELAY. 
Write for CLARE Bulletin No, 115 


CLARE RELAYS 


First in the Industrial Field 


MOUNTING 








380 


1f 
YOUR INDUSTRY 
is on «his list— 


PAPER 
AERONAUTICAL 
MACHINE BUILDING 
BUSINESS MACHINES 
TELEVISION - RADIO 


HOUSEHOLD APPLIANCES 


SPORTING GOODS 
SAFETY FOOTWEAR 
AGRICULTURE 
AUTOMOTIVE 
TEXTILES 
MEDICAI 
LEATHER 


you can berefit from 


_Tyer 


Tyer technical knowledge and 
original thinking are available 
to you to make Rubber, our 
product, more useful to you in 
your product. The same know- 
how and resourcefulness that 
led Tyer to originate White 
Rubber and Elastic Webbing in 
the early days of the industry, 
have enabled Tyer, through 
war and peace, to supply 
American manufacturers with 


THE UNUSUAL IN RUBBER 
SINCE 1856 


RUBBER COMPANY 


ANDOVER, MASSACHUSETTS 
159 Duane St., NEW YORX 


6-254 Genera! Motors Bldg., DETROIT 


189 W. Madison St., CHICAGO 


BARCOL 














MOTORS 


SERVO MECHANISMS 
TELEVISION TUNERS 
ANTENNA ROTATORS 
RADIO TUNERS 
VOLTAGE REGULATORS 
RECORDER PEN DRIVES 
X-RAY CONTROLS 

pH CONTROLLERS 
SHIPS’ LOGS 

CYAE AIRCRAFT TRAINERS 


Sheded-Pole Type + No Com- 
mutator « No Arcing Contacts edaptable fa “ee 
* 25-60 Cycles + 1/5000 to 
1/50 Horsepower + With and 
Without Reduction Gearing 


Two-Phase Power Supply 
“apacitor Operation 


Flectronic Control 





Immersion in Oil 


Army-Navy Specifications 


OTHER BARCOL MOTORS: UNIDIRECTIONAL, 
SYNCHRONOUS, AND ASYNCHRONOUS. 


BARBER-COLMAN COMPANY 


ROCKFORD-ILLINO!IS 


Miniature Ball Bearings 


MPB Superlight Miniature Ball Bearings are designed 


for large shaft, small housing installations. They are on 
of more than 50 types and sizes manufactured to the high- 
est precision tolerances in our 
completely air-conditioned plant. 
Standard extra operations 
assure you of finest quality com- 
ponents for your instruments, 
(MPB bearings for example are 
burnished, not merely ground, 
on all functional surfaces). 

MPB bearings are made by the experienced originators 
of miniature ball bearings, and are supplied in factory 
sealed vials, lubricated and ready for installation. 

Complete and competent engineering assistance for 
your applications is promptly available, through 18 
convenient offices with bearing stocks in East, West and 
Mid-Continent cities. 

You'll find our catalog complete and convenient: 
shows actual sizes, full specs and prices on more than 50 
different miniature ball bearings. See Sweets PD File or 
by mail immediately. 

“Suppliers to the Wi 
Foremost Instrument Manufacturers” 
MINIATURE PRECISION BEARINGS, INC, 
KEENE, NEW HAMPSHIRE, U. S. A. 
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UNCOILER PRE-STRAIGHTENER ORAWBENCH 


N unusual type 
A duces finished 
faster than on con 
types of continuous 


straightening, 





x 


shearing and 


ait [esses 


cessing m 
ratetwot 
ir 


hine pro 


iwbenches or other 


awbenches.* Drawing, 


polishing of brass rod 


are done in one operation on these Oilgear-equipped 


Lomatic machines 


Oilgear variable d 
lves operate feed roll 
the 1¢ 
vides synchronized 
speed alternate di 
These fun 
ation of the 


pre-straighter 


oper 


ions are 


ity stock. The operator has full manual control of 
his machine for set-up and test purposes 


remote pushbutton co 


crucial to the succ 
Lomatic he 
steady drawing speed gained 
ment means the production of 


pumps, cy'inders and 


lamp to start rod through 
The Oilgear equipment pro 


tion in tandem and high 


p-back in the draw carriage cycle 


sful oper- 
wonder‘ully smooth and 
rom Oilg: ar equip 
uniformly high qual 

He has 
° 


l of each carriage... and 


full automatic continuous operation. These supe- 
riorities result from the Oilgear simplified fluid 


power and control systen 


three times 


es 
: 
. 





OILGEAR 


TRIMMING-SAW PROFILE-STRAIGHTENER FLYING-SHEAR 









Exit end of draw- 
bench showing 
the twin Oilgeor 


Fivid PowerPumps. 





Schematic plan view of 
the Lome machine made 
by Leme Machine Mfg. 
Co., New York, New York. 


| DISCHARGE RA 
got ete the ae 
, a a © 
ROUNO-STRAIGHTENER 
AND POLISHING MACHINE 


hievement in I 
design where Oilgear Fluid Power plays an important 
in enabling the designer and builder to gain the requi 
flexibility of application and « l 


Here is another outstanding a ma 


ntrol of p 
of construction, engineering and installation, 
and built-in protection against ] 


wer, simpli 


sturdiness 


You can do things with this power you CAN'T d 
any other power . and you can do them BETTER w 
Oilgear Fluid Power equipment. What l 
Write THE OILGEAR COMPANY, 


treet, Milwaukee 4, Wisconsin 


is you! ble 
1571 


*See article “Brass Rods" 
published in THE IRON 
AGE, April 14, 1949 


See Sweet's 1950 
File for Product De- 
signers, Section 4C/6 





PIONEERS IN FLUID POWER 


Pumps, Motors, Transmissions, Cylinders, and Valves 
1 


no cther coupling 
costs as little to 
use as FAST’S 


With Fast’s Couplings you get the lowest coupling cost 
per year that modern engineering can provide—because 
Fast’s normally outlast the equipment they connect. That 
means their cost can be spread out over 20 years or more! 


As two users recently said: 

“We've had this Fast's Coupling since 1930... and it's 
apparently going to last forever. |Wish\ the other equipment 
caused as little trouble!"’... "We have two Fast's Couplings 
... they are the only equipment so trouble-free we long ago 
forgot we had them!” 


If you want lower costs, freedom from coupling shut- 
downs and dependable coupling engineering—specify 
Fast’s. For complete details, mail the coupon for Fast's 
free catalog. Do it today! 


ROCKING BEARING = e- ae 


ey ee ane Ot eee 


a 


t . F 
MAIL COUPON TODAY FOR FREE CATALOG! g | <°PPERS| FASE 
mare sft Soot a \/ 


Gentlemen: Send me Fast's Catalog which gives detailed descriptions, a THE ORIGINAL 
engineering drawings, capacity tables and photographs. GEAR-TYPE 


Company....... nee ‘ neeedeenineaseweee + 


Zone DNS. cacncacesss & 
2 8 8 § Fe ee FE Fl INDUSTRY'S STANDARD FOR 31 YEARS 
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For liauid transfer 
where space is at 


«x 
at) © 


@ premium... 


>» 


: < » ) ‘ IN 
=< 


DIMENSIONS— Pump Only 


Height Width Length 
No. 1¥ 2% 2'%s 4% 


2 3'M% 2% 4% 


PUMP No. 14% CCC 
Pump head only (%” pipe size) 














list $20.00 

F.O.B. Syracuse 
Complete unit with 4 H.P. 110 volt AC thermal 
overload motor price on request 


PUMP No. 2 CCC 


Pump head only (%” pipe size) .. list $22.50 
F.O.B. Syracuse 
Complete unit with 4 H.P. 110 volt AC thermal 


overload motor price on request 
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Ae New Series 2 


OBERDORFER 


INTERNATIONAL 
gontt lose Coupled 


AUTAR} GEAR PUMPS 


These two motor driven pumps have all-bronze 
housing and gears, oilless carbon bearings, micro- 
finished stainless steel shafts (+ 25/100,000 of an 
inch) and are powered by heavy-duty % h.p. motors* 
equipped with thermal overload protection. 

They are intended to be used wherever a liquid 
has to be moved from one location to another in 
quantities up to 240 gallons per hour at pressures 
from 0 to 100 lbs. per square inch. 

They are adaptable for a wide variety of indus- 
trial and chemical applications where a corrosion- 
resistant pump is required and space is limited. Their 
all-bronze body and gears permit use with most liquids. 


110 volt AC, Motor standerd but specially 
machined for pump mounting. 





INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Inc. 
Syracuse, i 





KRAISSL | Mgicrite 
ROTARY AIR PUMPS 


For Vacuum 


and Pressure A e = L K 
Designed for high efficiency—for the packaging and 


printing machine fields. Rigorous on-job tests prove 


Kraiss!| pumps are the economy answer to your 
vacuum and air-under-pressure problems. Exclusive . 
Kraiss! design assures you maximum performance— 


and lower costs. Compact and lightweight—with ex 
ceptionally large capacities for size; force-feed lub 
rication system gives continuous heavy-duty service 


FREI! Bulletin A-1289 gives you complete data 4 for 
on Kraiss! Rotary Air Pumps. Write for it today 


Features of Kraiss! Class 25 Air Pumps— stronger-- 


@ Run at direct motor speeds—but not limited to 
If you have any special motor operations durable 


problems if you need integrated oil-air filter a ailable 

any detailed information Forced-feed lubrication system 
he Tap-Lok Insert greatly 
increases the strength of 


* 
| t s full Yo - 
please write wu y u a A 
will receive a prompt and © Compact and lightweight 
e 
tapped threads in aluminum, 
plastics, wood and other ma- 


detailed reply High capacities 
terials of relatively low shear- 


KRAISSL’& 
ing strength. By enlarging the 


297 Williams Ave, Hackensack, N. J. 
shear area it provides a firm 
anchorage for threaded fas- 
tenings of various types. 

Mass. Gears 
Colic dh dnd irdbe Dh aint cia drilied hole equal in size to a 
a es s e tap drill hole for the external 
Applied in Biophysical Research Recorder Tf threat of the insane. Ie tape 
| its own thread with the cut- 
ting edges of its slotted seg- 
The Sanborn Company of Cambridge, ments. The insert remains 
Moss., manufacturer of the Poly-Viso Car- rigidly in place because the 
diette for biophysical research, is another torque to dislodge it is greater 


of the many users of “Mass. Gears.” This than the torque a standard 


sensitive instrument calls for the applica machine screw can withstand. 
tion of gears of extreme precision, a re 


quirement which is inherent in “Mass. + The Tap-Lok Insert 

Gear” production. eliminates the un- 
certainties, losses 
and weaknesses of 
molded-in and cast- 
in inserts — im- 
proves the product 
at lower costs. 


Installation is easy and rapid. 
A simple driving tool turns 
the insert into a cored or 


Ge san ome a a ow 





U 5. Patent 2,455,885 
oov 

Send for somples and a, ott 
descriptive folder. 

e 
Also menvfacturers of 
Groov-Pins—for positive 
locking press fit. 


- - p 
“Mass. Gear” is reaay to assist you with rv) G ¥ 0 0 | | u 


your gear problems. Address: Massa 
chusetts Gear & Tool Co., Woburn, Mass 


CORPORATION 


Jassachusetts Gear &Tool Go. “tare oo 
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Want expert help on Zari Heat? 


With your firm—like all American Industry— 
facing the biggest job in history, here's something 
to remember as you move to handle both civilian 
and military requirements: 

You can add extra engineers to your depart 
ment to help with design problems—at no 
extra cost! 

Ihe services of experienced TK engineers are 
yours just for the asking. We pay their salaries 
and they usually stay in Chicago but they actually 
work for you. They're experts on electric heat. 
They should be! For we manufacture only electric 


heating elements and controls, concentrate all our 





research in this field. This specialization works 
to your advantage. 

It means we can help with coffee makers, waffle 
bakers, flatirons, clothes dryers, sealing machines 
and boilers—everywhere and anywhere clean, 
safe electric heat is needed. 

And—as we proved in World War Il—it means 
that we're equally at home with heating elements 
for guns, gun directors, instrument panels, boat 
galleys and a host of other aircraft, marine and 
submarine applications. Thermocouples, sheathed 
wire, switches, controls and electrical components 
for modern ranges or for radar equipment also 
roll off our production lines. 

Take advantage of TK “personalized’”’ service 
Call upon our engineers whenever you have a 
problem. Remember—they really work for you 


For further information write TK—now. 


eciling Units 


TUTTLE & KEEFT, UMC. stescitey or anc ensme cononstion 


oat “iy iy a a 
— var 4 ; oa 


MONOTUBE SURFACE UNITS + OVEN UNITS « TK INFINITE CONTROL + SWITCHES & SELECTORS + WATER WEATER UNITS « FLATIQON UNITS » INDUSTRIAL UNITS 
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NOW resistance spoT WELDING 


fs) 
wo 


WITH this one welder you can weld the 


widely divergent metals listed above simply by NEW sc IAKY 


changing control settings. Designed to weld 


aluminum to Army and Navy specifications, its SERIES PMCO2 ST 


ability to handle a wider range of thicknesses 


permits welding many aircraft components in- Three-Phase 


cluding primary structural members. Because it 
welds faster and will handle a wider range of . Modu-Wave Welder 
work than any previous resistance welders, it ; 
produces at lower cost and can be amortized 100 KVA at 50% duty cycle. 220 and 440 
more quickly. Quality of welds is unsurpassed. volt 3-ph A : 

2 i -phase 60 cycle standard. Available with 

The patented Sciaky Three-Phase System uses ial tole Ge 8 ont 2 ' 
up to 75% less current than single-phase welders : a a and 50 cycle current. 
and operates at approximately 85% power fac- Standord throat depths 36”, 48” and 54”. 
tor, making it practical even where power facili- Welding range to MIL specifications (two 
ties are limited. Write for details today. thicknesses): aluminum and magnesium alloys 
SCIAKY BROS., INC. | 025” to 081”. 


4913 W. 67th St. 
m Chicago 38, Illinois 


Mew! 
= 


SEND FOR BULLETIN 
Complete details, description of 
controls, features, specifications 


_——_ 5-39 N52 cre included in Bulletin 134-ST. 
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This close-up view, taken in the McCormick Road plant of the 
Bell & Howell Company, Chicago, shows one station of a 
12-head lens polishing machine specially converted for pol 
ishing hardened metal pressure plates. Exclusive properties of 
Eigin DYMO make this high production technique possible and 
assure fine, flawless finishes on this important port of the 


4 | | | \ NY | paces 


Now you can have the fine finish quality that 

diamond offers and faster production too . . . with 

ELGIN DYMO Diamond Compound! Precision graded 

diamond particles are permanently suspended in an exclusive 

synthetic vehicle compounded to assure maximum cutting 

action and resistance to temperatures generated in machine 
iapping or polishing! 

ELGIN DYMO, developed in the laboratories of the Elgin 

ELGIN DYMO National Watch Company, is especially designed for produc- 

FOR FASTER FINISHING tion lapping and polishing, particularly of hard materials 

such as the carbides and tool steels. Try ELGIN Dymo for your 

FABRICATED SAPPKIRE carbide lapping, cutting tool polishing or mold finishing . . . 

FOR WEAR RESISTANCE write today for specific application data or a free demonstra- 

tion right in your own plant! A full range of Bureau of 

Standards grades, each distinctly color identified, meets 
every finishing need. 


 ~ 
Ind rial Products Division 
industrial Products Division 7 iyi 


diamond compound 
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“To keep us up to date on advances 
in materials, processes, design engi- 
neering or original equipment, we 
know of no better source than 
PRODUCT ENGINEERING.” 


Says Elliott A. Adams, 

Vice-President in Charge of Engineering, 
The Massey-Harris Company, 

Racine, Wisconsin. 
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HE DESIGNS FARM MACHINERY. .. 
HE READS PRODUCT ENGINEERING 


lf you sell to farm-machinery manufacturers . . . 
or any other volume buyers of Original Equipment” 
... PRODUCT ENGINEERING is an advertising must! 


AMERICA'S NEW PRODUCTS READ PRODUCT ENGINEERING 


May, 


PRODUCT 


» when you advertise in PRODUCT 
ENGINEERING you're talking directly to the men 
who select, specify, approve and purchase 
YOUR products! The product-design engineers 
who design all new or improved machinery, 
equipment, and appliances are the No. 1 buying 
influence when it comes [to materials, parts, 
.and PRODUCT 
ENGINEERING gives you their alert, responsive 


components and finishes. . 


readership! 

Get the facts on PropucT ENGINEERING’S 
more than 18,000 paid subscribers. You'll find 
that PRopucT ENGINEERING gives you more 
readers with buying power than any other de- 


sign magazine... penetrates deeper into every 


PRODUC 
BNGIM FRING 


market that buys Original Equipment. .. covers 
every industry where influence on product de- 
sign and engineering is important to you 

And 91 per cent of this circulation goes into 
the important hands of technical design and 
engineering executives in management men 
who in metalworking products alone specify, 


approve and purchase over $17,000,000,000 


worth of machinery, equipment and appliance 


components a year! That's Brg Buying Power! 

If you want to know how PrRopuct 
ENGINEERING Covers every segment of your 
Original Equipment Market, ask your PRODUCT 
ENGINEERING representative. He'll be glad to 


give you complete details 


A McGraw-Hill Publication 
McGraw-Hill Building, New York 18 


a> qi) DISTRICT OFFICES: Atlenta 3 * Boston 16 * Chicago 11 * Cincin 
nati 8 * Cleveland 15 * Dallas 1 * Detroit 26 * Los Angeles 17 


New York 18 * Philodelphio 3 * Pittsburgh 22 * San Francisco 4 


SCHEER EHH EEO TEES 


SERRE EEE EEE EEE EEE EEE EEE HEHEHE EEE EEE EEE EE EE EEE EE EEE EEE EEE EEE EEE EEE EEE EEE E EEE EEEEEEEEEE HEHEHE EES 


MORE ADVERTISING OF ORIGINAL EQUIPMENT* IS CARRIED BY 


PRODUCT ENGINEERING THAN BY ANY OTHER MAGAZINE IN THE WORLD! 


SHOOTS ESSE HEHE EE EEE HEE EEE TEESE SHEE EEE EEE TEESE EEE EEE EET EEE EEEEEEEEEEEEEE EEE EEE EEE EEE EEE EE EES 


ENGINEERING 
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*Your Original Equipment Market is 
made up of every company which 
manufactures machinery, appliances, 
or equipment, and which buys mate- 
rials, parts, components and finishes. 
That Propuct ENGINEERING is first 
in this field is shown by the fact that 
... right now... almost 600 display 
advertisers are investing in PRODUCT 


‘ 


ENGINEERING'’s proved and tested 
readership more advertising dollars 
and pages than are invested in the 
readers of any other design magazine 
These advertisers Anow that PRopuct 
ENGINEERING is the most direct gate- 
way to the big-volume, profitable 
Original Equipment Market! 
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RUGGED LITTLE RIVET 
HAS TWO BIG JOBS 





UNIT CARRIER ASSEMBLY 
a, HEATING ELEMENT 
_ae_«“eooe 


HEATING ELEMENT 
_WELDED HERE 


TH”"E TIMES 
ACI. AL SIZE 


RIVET STUD 








wr 
ae V 














MICA WASHERS / 


es 








Small enough to put under your fingernail, 
this rivet is mode by Progressive for The 
Cuno Engineering Corporation. Used in an 
automotive cigarette lighter, it serves as a 
post to which the center of the heating coil 
is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 


This double function required precise up- 
setting of a metal sufficiently soft to be used 
as a rivet, yet rugged enough to withstand 
the welding operation. 


At Progressive, we welcome special joks 
like these. It’s our business and we’re good 
at it. See Progressive—if it’s a SPECIAL. 





WRITE FOR OUR CATALOG 
IT MAY SAVE YOU MONEY 





eC THE PROGRESSIVE 
MANUFACTURING COMPANY 


48 NORWOOD ST., TORRINGTON, CONN. 


SALES OFFICES SAN FRANCISCO, LOS ANGELES, 





PORTLAND DETROIT PHILADELPHIA CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 


au Poerbess. Motors. art 


Your Peerless Electric 
Motor Department can 
serve you promptly 


NE of the finest motor en- 
tineering stafis can be 
your motor department when 


you call on Peerless Electric 


Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary 
He'll get to your problem quickly—right at your 
desk with your own designers — ready to work 


out the toughest motor problem 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your business 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase - Direct Current + “4 to 15 H.P. 
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Van Huffel 
cold-formed metal tubing and shapes 


are proving their worth en 
in the vast field 


of 


| transportation 




















In anything that moves, by wheel, wing or water, 
applications of Van Huffel metal tubing 

and shapes have become standard practice. 
Whether it is a frame for a modern trailer coach 

or an intricate part for a jet job, product engineers 


in the transportation field recognize VAN H | | FF z 
the advantages in specifying Van Huffel 


whenever strength, style oud simgltetty:..< s TUBE CORPORATION \* WARREN, OHIO 
plus economy . . . are necessary characteristics of \ 
their products. Van Huffel means versatility. 


WELDED, LOCK SEAM, OPEN SEAM, BUTTED TUBING, SHAPES AND MOULDINGS O 


Sc5P 
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e+ says Winch Manufacturer 


Winches for servicing oil wells require 
rugged power—require engines that can 
pull thousands of pounds of pipe, hang 
onto heavy overloads like steam power. 


That’s why Cooper winches are 
equipped exclusively with heavy-duty 
Allis-Chalmers Power Units. They pro- 
vide high torque at slow speeds. “This 
gives the necessary lug for heavy loads,” 


states the Fred E. Cooper company, 


Choice of fuels. Nation-wide service 
facilities. 


TRACTOR DIVISION + MILWAUKEE 1, U.S.A. 


CASH-ACME 
. Values 


| DEMANDED BY INDUSTRY 


Everyuliere 


water heater 
manufacturer 


specifies 

Cc A s H = AC bo] E Type “RH-TL" Revolving 
Head Relief Vaive 

Convinced of CASH-ACME Automatic Valve quality and 

consistent performance under pressure, one of the largest 

manufacturers of automatic hot water heaters installs 

this better relief valve on all their products. It protects 

them, it protects their customers when CASH-ACME 

is on the job. Let us tell you about the growing 

number of industries depending on CASH-ACME 

Write for literature describing the part CASH 

ACME Automatic Valves can play in the 

successful operation of your products 


cASh 
q CMe pas Fas. SENTINEL 


Au tomitic Valves 


A. W. CASH VALVE 


6662 E. Wabash Avenve 
Decatur, Iilinois 


Let our power engineers W-201 
s help select the unit for your 
requirements. 1-844 1050 110.0 


throttle way down and 
still maintain lugging power.” 


Investigate rugged, high-torque AC 
Engines for your own products. Pro- 
duction-line built, their first cost is 
low — so are operating cost and up- 
keep. Accessories to fit the application. 


YOUR NEEDS 


MODEL* R.PLM, 


MAXIMUM 
BRAKE HP. 





E-563 1050 74.0 


*figures represent 
cu. in. displacement 


B-125 1500—1800 24.5—28.0 
1400—1800 33.5—40.5 
U-318 1200—1400 45.0—50.9 











POCKET SIZE TECHNICAL 


= F A) DATA BOOKS $1. EACH 


Printed x 3-3/4" bond paper, each 
book n n 1 140 r of technical data, presenting 
condensed ‘ ef tial data for the student, engi 
neer, technics r r and siness man 
Architecture Building Constr Piping Data 
Radio Trip-Coe Tables 
Television & FM 
Electrician's Data Electricity, AC 
Builder's Data Electricity, OC 
Lumber Data AC motors and 
Air Conditioning Generators 
G | Math. Transtormers, 
Math. Tables Relays, Moters 
Physics Hydraulics 
Chemical Tables Surveying rt 
Metals Mech. Drawing Gite, Tk Vernet 
Gen'l. Chemistry Machine Design ata 
Reinf. Concrete Machinists Data Phys. & Org. Chem. 
Write for FREE slog (over 2000 listings.) See for woureel 
how he f [ © to you Send $1. for each book 45 


LEFAX Philadelphia 7, Pa. 


"Bese, “PE. 7 








MANUFACTURING CORP. 


SEB SB BBS SSB SERB RBBB BRB BSB 
FOUR TYPES OF- ‘A 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes | 1/2 « 5/32” through 4 « 3/8 
LARGE CAPACITY () ft. per Day 
LONG EXPERIENCE (sin 927 
SPECIALISTS IN SHORT RUN ORDERS 
WE INVITE YC JR INQUIRIES 


= TTT “FRICTION MATERIA 


a a or) i. oc en nr a er 
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PRECISION Pees ree 


equipped plants-plus overseas affiliation 


DIE CASTINGS 
...FIT THE JOB 


Precision engineers are trained to consider die cast- 


wot 


FAYETTEVILLE, NEW YORK 


ings in relation to the requirements of the particular need. 
That's why product by product . . . industry by industry 

. die casting is replacing costlier, less dependable and 
less accurate methods of fabrication. Complete labora- 
tory with spectrograph, X-ray and physical testing equip- 


ment maintained to insure precision control of all products. 


eee = Every Salesman Is An Engineer... 


Ow 


Interested In Your Problems In... 


—_ 


ee ani esi 


CHICAGO, ILLINOIS — * ALUMINUM 
* MAGNESIUM 
* and ZINC 


~* Se 


— 


Call a PRECISION Engineer, Today! 


Ae Cau #elp You! 


Complete finishing and plating facilities are avail- 
able at our Kalamazoo plant 


| 
J 
uM 


OVER-SEAS AFFILIATION. PRECISION offers the only over- 
seas affiliation with the Wolverhampton Die Casting Co., Wol- 
verhampton, England, largest commercial die casting com- 
pany in the British Isles 
or on the Continent. 


% “* > 


Ag 
Our arrangement . 
Pr 4 
alt 


permits exchange of eS 
certain outstanding “Se ‘ 


developments in size 
and finishing proc- >). cate 


esses on both sides of S 
the Atlantic. 


— 





PRECISION CASTINGS CO., 
212 Walnut St., Fayetteville, N. Y. 


Syracuse. N. Y. - Cleveland. O. - Kalamazoo. Mich 


h Aftilia Wolverharns . r Wolve 
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extends 
Dit Lire 


many times! 





* Minimizes Flaking of 
Wire Coating 


* Cleans Die of Flakings, etc. 


Cools Die to Safe Operating 
Temperature 








If you have a die-lubricating problem, take a tip from Spiral Binding Company, 
New York—whose SB-6 machine won the Electrical Manufacturing 9th Annual Award 
for Product Design. This machine coils galvanized wire by means of a carbide die at a 
linear speed of 3,500 inches per minute. 

When they started using a Norgren Oil-Fog Lubricator several years age for die 
lubrication, they solved a tough engineering problem. By lubricating the die with an 
air borne oil fog from a Norgren Lubricator they found they produced five important 
advantages: 1) Greatly increased die life, 2) Reduced to a minimum the flaking of wire 
coating, 3) Kept die free of flakes and other foreign matter, 4) Maintained temperature 
of the die at a safe operating level, 5) Provided these advantages without danger of 
Fer tell deteite. staining the paper to which spiral binding was applied. 


write for 
APPLICATION DATA other for wire cutting operation—are both served by a Norgren Regulator-Lubricator Unit 


Two air cylinders on the machine-—one for aligning holes for the spiral wire; the 


SHEET No. 106 for controlled air pressure and positive lubrication. 
C. A. Nergren Co., The total result, says Chief Engineer M. H. November, is 
228 Santa Fe Drive, 


4 . . . . 
eelGabe, top performance of our machine at negligible maintenance 


charges...over millions of cycles of operation.” 








Lubricators, Regulators, Filters, 

Relief Valves, Check Valves, 

2 Air Governors, Needle Valves, 
bs 4 Hose Assemblies and Couplings. 








25 YEARS OF HELPING AIR POWER SERVE INDUSTRY BETTER 
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A Good Beginning For Any Product 


Here’s why “‘Norma-Hoffmann or equal” is found 
on thousands of blueprints embracing all types of 
equipment. It results from designers’ preference 
for bearings that have earned a reputation over the 


past 30 years for precision and quality. 


And with good reason! These bearings provide 
ruggedness, dependability, long life and low up- 
keep. They assure minimum cost per bearing-year 
of service. Their accuracy and built-in high anti- 


friction characteristics improve product perform- 
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ance. While the wide range of choice . . . 108 dis- 


tinct series, over 3,000 sizes... makes selection easy. 














High pressure holding is economical with 
RACINE Variable Volume Pumps. They will 
automatically cease their pumping action but 
maintain full pressure in the system. Instant 
change from no volume to full volume insures 
smooth, sure application of -hydraulic force. 
Horsepower requirements are measured by the 
actual needs of the job —all of the oil is put 
to work. 

RACINE Variable Volume Pumps eliminate 
the need for relief valves — reduce oil heating 
— save horsepower and lower the over-all cost 
of most circuits. 

Various standard governors are available for 
RACINE Pumps. These governors develop the 
pumping action that will best handle special 
requirements of the circuit. Maximum efh- 
ciency is assured. 





| HORSEPOWER 


+4 


INPUT HORSEPOWER 





y 
Pi 
' 
0 $ ) 's x 
TIME secomon 
The graph above illustrates the horsepower savings 
in a simple press circuit using a Racine Variable 
Volume Pump and Pressure Booster. The area in 
blue represents the bypassed oil from a constant vol- 
ume pump — lost power that is saved with Racine 
Equipment. 

Write for complete catalog and 

engineering data. 





IMPORTANT DATA ON 





UNIVERSAL 
Dlerille METAL HOSE 


for convevance of gases, liquids, semi-solids, 
dust, etc.—for moisture-proof armored con- 
duit and control casings—ond many other 
Squore-Locked applications. 
Flexible 
Tubing ~ interlocked Flexible Hose 
hi (unpacked or packed) 


\— interlocked High-Pressure 
Flexible Hose 
} 
_ Couplings 
- 
= 


«* 


‘ed 


\ 


o 
t 
= 
- 


“ A i 
/ SW WIVERSAY 
Seamless Engineering ; ar. 
High-Pressure Service . ee 
Flexible Hose ; 
Diesel Engine 


Exhaust Hose 


Write for 
CATALOG U-101 


2145 South Kedzie Avenue Chicago 23, Iilinois 





What Kind of Clutches 
Does ROCKFORD Make 


.--.KIND-..------ FOR 
OVER CENTER AUTOMOTIVE 
0 INDUSTRIAL 
TRACTOR 
FARM MACHINE 








DOUBLE PLATE 
SPLINE DRIVE 
GEAR.TOOTH DRIVE 
POWER TAKE- 


PULLEY DRIVE 
3% to 21° SIZES- 


ROAD BUILDING 
MACHINE TC 
OlL FIELD 
MINING 
LUMBERING 
RAILROAD 
AIRCRAFT 


~- APPLICA TIONS...... 


ROCKFORD CLUTCH DIVISION 
ORG. war 


209 Catherine Street 
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Westinghouse offers 
OPPORTUNITY and SECURITY 


ELECTRICAL ... MECHANICAL 
ENGINEERS 


METALLURGISTS, PHYSICISTS, and CHEMISTS 
IN DESIGN, RESEARCH, APPLICATION, DEVELOPMENT 


investigate 
immediately! 


See what Westinghouse offers you in the 
CAREER OF YOUR CHOICE. 


Unlimited Opportunity—Good engineers 
have unlimited opportunity at Westinghouse 
where more than half of the top executives are 
engineers. They understand your language. 
They are proof that you can make your own 
future at Westinghouse. Right now we are 
building seven new plants. As new plants and 
divisions get into production, many super- 
visory posts will be filled from our engineering 
staff. 


Security—Nearly all of the engineers who 
joined us in World War II are still with us, and 
in the past 10 years our total employment has 
almost doubled. These are not temporary jobs. 

Participation in the Defense Effort—In 
1951, a large part of all Westinghouse produc- 
tion will be to satisfy the nation’s military 
needs. 

Minimum Experience Required—2 years 
. . . but some of these openings call for top- 
flight men with more experience. 


Salaries — Determined individually on the 


basis of the experience and ability of the 
applicant. 

Location—There are openings for engi- 
neers, metallurgists, physicists, and chemists 
at most of Westinghouse’s 36 plants. For ex- 
ample: you'll find opportunities to do jet 
engine work at Kansas City, Missouri and 
South Philadelphia, Pa. . . . in Ordnance 
manufacturing at Sunnyvale, California and 
Sharon, Pa. . . . on atomic power projects in 
Pittsburgh, Pa. . . . in radar and electronics 
at Baltimore, Md. . . . in aircraft equipment 
and fractional horsepower motors at Lima, 
Ohio . . . and in commercial and airport light- 
ing at Cleveland, Ohio . . . and in power pro- 
ducing equipment to speed the production 
lines of America. And all of these activities 
have a definite and established peacetime 
application. 


WESTINGHOUSE OFFERS YOU 
IN ADDITION TO GOOD PAY 


—Help in finding suitable housing. 


—Low cost life, sickness and accident insurance 
with hospital and surgical benefits. 


—Modern pension plan. 


—Opportunity to acquire Westinghouse stock at 
favorable prices. 

—Privilege of buying Westinghouse appliances at 
employe discount 


Investigate Westinghouse today ... write Mr. R. P. Meily, 
Westinghouse Electric Corporation, Box 2204 
306 Fourth Ave., Pittsburgh 30, Pa. 
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applications. unlimited for 


| AIR PRESSURE 
and VACUUM 


yin 
“we 


on a multitude of 
industrial products 


e fo simplify design 
e fo reduce costs 
© fo improve performance 


WILLD 
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GAST rotary-vane design 
has many advantages... 


4 
od 
i] 


. No piston rings—no hinged parts, rockers, 
counterweights, reciprocating parts, etc., to 
wear out or require adjustment. 

. Air delivery is continuous and pulseless. 

. A rotor and four sliding vanes are the only 
moving parts. 

. Centrifugal force holds vanes tightly against 
housing for an efficient, uniform seal. 

. Vanes take up their own wear automatically. 

. Forced air fan cooling insures long life, oil 
economy, no hot-oil odor. 

. Automatic oiling insures continuous lubri- 
cation, minimum wear. 

. Automatic shaft seal requires no packing. 

. Rugged bearings insure long life. 


. Greater reliability, less maintenance, lower 
first cost. 


a 
4, “i, 
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NEW Model 8 AM ROTARY AIR MOTOR 
4 to 4 h.p.—6 types 


Any one of the 6 design variations can be ordered to 
suit your application. Reversible and non-reversible 
models. The reversible motor is ideal for frequent stop- 
ond-start applications in slower speed ranges. The 
non-reversible rotates counterclockwise. May be 
operated above 2000 r.p.m., delivering up to 4 h.p. 


Here's how GAST rotaries 
deliver valuable benefits as 
original equipment on your 
products... 

First, you stand to benefit from 
Gast's background of experience 
(over 25 years of it) in engineering 
Gast Rotaries for use on hundreds 
of different product applications. 
In addition, the basic simplicity of 
Gast rotary-vane design delivers 
unique performance advantages 
with efficiency and dependability. 
Then, because our customers have 
built a large demand for models 
you may want to use, costs are 
lower on a choice of over 200 
different assembly models. Air 
power, arr pressure or vacuum in 
the lower capacity ranges may 
give you specific worth-while ad- 
vantages over mechanical, electri- 
cal or hydraulic methods of doing 
your product job. Get the complete 
story —"Air may be your Answer!” 


GAST rotary air motors 
are compact, explosion-proof, 
variable in speed 


On this Bede Circu- 
lating Paint Heater, 
designed for faster 
application of hot 
finish, a Gast Air 
Motor running below 
500 r.p.m. drives 
liquid pump. It's ex- 
plosion-proof and safe—uses less than 
30 p.s.i. air pressure. 


Qn this Conveyor-Belt 
carrying fragile ma- 
terial, a variable- 
speed | h.p. Gast Air 
Motor automatically 
reduces speed, com- 
pensating for uneven 
drag of load to main- 
tain constant tension on material in proc- 
ess. Over-loads can't burn out a Gast! 


TO 30 185 TO 28 INCHES 


PAY pe < 7) AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
KOTMAY —_ om eemencen CORP., 139 Hinkley St., Benton Horbor, Mich. 


GAST rotary air pumps for 
pulseless pressure to 30 Ibs., 
vacuum to 28 in. 


On offset printing 

presses, vacuum-back 

cameras, and lithog- 

rapher's printing 

frames, American 

Type Founders use 

several sizes of Gast 

Air Pumps for paper- 

feeding (both suction and air blast) and 
copy holding (suction only). 


To remove aluminum 
bottle caps from 
magazine and hold 
ready for feeding, 
Aluma-SEAL specifies 
a positive-action Gast 
Air Pump producing 
20 to 22 inches vac- 
uum for feeding its bottle capping unit. 


Original Equipment Manufacturers for Over 25 Years 


Gast application Ideas Booklet, 
showing 26 different design prob- 
lems solved, will be sent on request. 
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Technical Products Division 
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HOW ENGINEERS STACK THE DECK 
--- AGAINST TWO MILLION VOLTS 


When you have millions of volts driving electrons 
through a tube you have a tough insulating problem 
on your hands. High Voltage Enginceriag Corporation 
faced just such a problem in designing the heart of aVan 
de Graaff generator for super voltage X-rays and for ac- 
celerating electrons used in sterilizing drugs and food 

The problem was to find an insulating material that 
would withstand long periods of electron bombard 
ment one with electrical characteristics which 
were known and uniform. To be able to carry through on 
their approach they needed insulating rings with high 
dielectric strength, low loss factor and high volume 
resistivity 


In the photograph above you sce the answer. High 
Voltage engineers found precision-made special glass 
rings by Corning glass specifically designed to 


CORNING GLASS WORKS 
CORNING, NEW YORK 


Corning meat deirch tt Class 


100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL + 


Labo: utory Glassware, Signalwore, Gloss 


Pipe, Gauge Glasses, Lightingwore, Optical Glass, Gloss Components 
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maintain over long periods the right balance of pri 


) 
erties and to keep the Van de Graaff generator at a 
efhciency 


In this way Corning has helped bring to industry 
and medicine deep X-rays and high velocity clectroms 
heretofore available only to heavily endowed research 
laboratories. By assisting in the development of new 
products, Corning has helped many engineers get off 
on the right foot. That is 2 specialty with us 

Corning is constantly developing new types and 
finding new uses for glass Perhaps you're working on 
a new idea, possibly the transmutation of elements 
or it may be that you've had difficulty in obtaining 
scarce materials. It will pay you to investigate glass 
You'll find that at Corning, g/ass 15 economical and avat 
Write today for Bulletins B-83 and B-84 


CORNING GLASS WORKS, Dept. PE-5, Corning, wy} 
| Please send literature checked 
B-83 “Properties of Selected Commercia! Glasses 
Design and Manufactu 


of Comn al Gla 





For National Cash Register......... 


three sizes of Henry & Wright Dieing Machines to produce 310 different 
parts. Production rates range from 400 strokes per minute on a 25-ton 
machine to 80 strokes per minute on a 75-ton machine, with one or more 
completed parts produced per stroke. You can’t beat them for long die life, 
or versatility. Remember this: because of their unique, revolutionary design, 
only Henry & Wright Dieing Machines give you both high speed and long 


die life. It’s an unbeatable combination. 


Only the best is 


OTHER EMHART PRODUCTS INCLUDE: 


PLASTIC BOTTLES, RODS, 
EQUIPMENT TUBES, SPECIAL SHAPES 


" PLAX CORPORATION 
Sobsitary of Emhart Mtg. Co 
‘ HARTFORD |, CONNECTICUT 


» ; PREMIUM QUALITY ee GLASS MAKING 
'y STAMPING PRESSES : ta MACHINES 
~ gy THE V & O PRESS CO. ip MARTFORD-EMPIRE CO. 
rial 
t Re =e Drvision of Emhart Mtg Co 4 Drision of Emhart Mtg. Co 
2 J MUDSON, NEW YORK 1,32") WARTFORD 2, CONNECTICUT 


<. 


AUTOMATIC PACK &GING 
rh 
STANDARD-KNAPP 
Drviston of Emhart Mtg Co 
PORTLAND, CONNECTICUT 
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for The Esterbrook Pen 


Company which, from the start, has used 
H. & W. Dieing Machines to produce a 
wide variety of components for its mod- 
ern line of fountain pens. Esterbrook 
selected H. & W. Dieing Machines be- 
cause of rigidity of lower platen and 
four-post guide — and their versatility. 
Stainless steel clips shown here are pro- 
duced in combination dies which blank, 
form and mark. 


for Addressograph-Multigraph 


. —_ Corporation where complete-per-stroke production on 

4 Henry & Wright Dieing Machines keeps production 
for Litk-Belt 0.00, which pony a costs i Leading ms th know 
uses Henry & Wright Dieing Machines they can get the performance they need with Henry & 
to produce parts for power transmission Wright machines. 
chain. Here is additional proof that you 
can depend upon H. & W. machines for 
speed, precision and sustained efficiency 
in the production of metal stampings. 


good enough 


FACT PACKED CATALOG ad 
Complete descriptions of all enryss 

Henry & Wright Dieing Machines. Ufright 4 EN 2 y & W * | G 4 T 
Write: Henry & Wright, - Poe 
992 Windsor St., Hartford 5, Conn. Division of Emhart Mfg. Co. 
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What’s U.S. Rubber 


doing for 


electrical desig 


@) 


Transformer handle made of Enrup for a large 
manufacturer of electrical equipment. Enrup was 
selected because its electrical properties can be 
maintained under very adverse conditions, and 
because it has great toughness, impact strength, and 
resistance to other solvents. Enrup has been so 
successful that the manufacturer intends to use it for 
other phases of transformer design and construction 





The horizons of electrical design are being widened 
by U.S. Rubber’s new thermosetting plastic, Enrup 
The transformer handle shown here has greater 
strength and electrical properties because it is made 
of Enrup 
This remarkably versatile substance can be 
punched, sanded, sawed, nailed, bolted, molded or 
machined. Enrup can be made into almost any 
shape or form, simple or complex. It may be 
exactly what you have been looking for to make 
your product stronger, more efficient, less expensive 
Enrup is fabricated and molded entirely by U.S : ten valve seat made of Enrup 
Rubber engineers. They will gladly discuss your yn Enrup resists swelling ot 
oe : a ‘ Z eterioration caused by gasoline, 
particular problems. Write to address below and because it resists compression 
set or deformation over a wide range 


ct OF of temperature conditions 
PRODU' 


This printing roll-end bearing demonstrates Enrup’s high adaptability to 
precision molding techniques. It has high dimensional Stability and resistance 
to corrosion caused by photographic solutions 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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you cA CAN BETECKS 


ON val DEFENSE CONTRACTS 
BY CALLING IN TELECHRON INC. 
NEW BROCHURE *PRECISION 
ON THE PRODUCTION LINE” 
GIVES A QUICK PICTURE OF 
PERSONNEL CAPABILITIES AND 
MASS PRODUCTION FACILITIES. 
WRITE FOR YOUR COPY TODAY. 


CHANGE SPEEDS 

IN ARATIO OF 7200:1 INA 
SPACE OF ABOUT 2CU. IN. WITH 
A TELECHRON SEALED, SELF — 
OILING GEAR TRAIN... (F YOUR 
OUTPUT SHAFT LOAD DOES NOT 


Z- x : ND INCHES? 
Up EXCEED 315 FOUND CHES? 


SPECIAL GEAR TRAINS 

CAN BE MADE BY TELECHRON INC. 

IN A WIDE CHOICE OF SPEED RATIOS 
UP TO 216,000:1? 


ALL TELECHRON 
SPUR GEARS 
ARE HOBBED... 


NOT STAMPED... FOR TRUER, 
QUIETER OPERATION AND 
LONGER LIFE? 





‘Sieminiaie 


YOU CAN GET DATA AND ESTIMATED 

QUANTITY PRICES ON TE 

GEAR TRAINS IN STANDARD SPEED -CHANGE 
RATIOS RANGING FROM 7200:1 

TO 25:1. WRITE FOR THE FACTS TODAY. 

TELECHRON INC. 15 UNION STREET, 

ASHLAND, MASS. A GENERAL ELECTRIC 

AFFILIATE. 
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Proved Dependable and Superior 
in Thousands of Installations 


~A* 
The Standard For Industry 
For More Than 40 Years 
Gits Oil Cups Have | | } 


<0 Throughout industry! 
ITS [jit SEAL 
a 


Has Proved Dependable and Superior in Actual Use 


» _ * 


in standard aircraft in jet aircraft in tanks in motor trucks 
in scores of other important applications 
It is ‘engineering wise’’ to specify the Gits Unit Seal 


on your blueprints. Here’s why: 


@ Simply installed— eliminates possibility of damage to the seal faces during 
installation—a production line advantage to the user 


@ Designed to use minimum diametrical and axial space consistent with good 
engineering principles 





@ Adaptable to pressure applications when correctly engineered into the 
product 


Here are two typical GITS UNIT SEAL installations: 


1. Synthetic 
rubber gasket 
holds Gits Unit 
Seal in position 
Shaft shoulder 
forms backing 


2. Gits Unit 
Seal pressed in- 
to adapter plate. 
Rotating Seal 
Ring butts 
against bearirg 


for Rotating Ss bs Jsrace for back- 
Seal Face. ing. 


To start on your own road to better sealing... 


Write Now jor FREE Illustrated Brochure 


or send your seal problems to Gits Bros. engineers for their recommendations 


GITs BROS. MFsc. Co. 


1838 S. KILBOURN AVE. © CHICAGO 23, ILLINOIS 


Propucr Encrveerinc — May, 1951 





OISE is on the black list. 

Quietness commands a top 
position in surveys made to rate 
the most desirable features of 
motorized products. How does 
your equipment meet this present- 
day standard? 


Many of America’s leading prod- 
ucts depend upon the quiet power 
of Emerson-Electric Motors to drive 
their operating mechanisms. These 
products also benefit from the qual- 
ity construction and dependability 
of Emerson-Electric Motors, which 
are equally important factors in 
long-term customer satisfaction. 
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The accumulated experience in 
designing and manufacturing 
Emerson-Electric Motors, dating 
from the pioneering days of 1890 
to the present, is yours to command 
without obligation. Ratings 1/20 to 
5 h.p. Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 


Specify 
EMERSON-ELECTRIC 
Motors 
for Quiet 
Operation 


Write for these 
Emerson-Electric 
Motor Data Bulletins 


Appliance and equipment manufac- 
turers, with applications for motors of 
1/20 to 5 h.p., can profitably use these 
reference guides. Specifications, con- 
struction and performance data are 
included for these motors: 


128-A Capacitor -Start 

12 £-B Split- Phase 
8-C Integral 

2 8-D Fan-Duty 


128-E Oil- Burner 
128-F Jet Pump 
128-G Blower 


Th Leal 


MOTORS: FANS 


a oe 











he next packing problem he helps to solve can be yours/ 


Write for latest bulletin which 
includes complete standardiza- 
tion data on Houghton VIM 
Leather and VIX-SYN Synthetic 
Rubber Packings 


@ You'll find Houghton engineers are well equipped to help 
you with hydraulic and pneumatic packing problems. 

Call on them with confidence for original packing designs 
Or enlist their aid in recommending improvements on exist- 
ing designs. They'll bring with them a knowledge gained over 
44 years of engineering service to machine designers. 

Service such as this has been responsible for many of the 
packing improvements noted throughout industry today. In 
helping the designer, Houghton engineers bring out new 
and better packings for the field 

Can you use this engineering service in solving your 
specific packing problems? No obligation. Write or call 
E. F. Houghton & Co., Philadelphia 33, Pa. 


Leather & Synthetic Packings 


- products of 


Ready to give you 
on-the-job service... 
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THE NEW 
“HOW-TO” BOOK 


ON DIE CASTINGS 
GET YOUR FREE COPY OF THIS 


HELPFUL NEW BOOKLET NOW! 


Manufacturers everywhere can profit from this authoritative 
new handbook on “How to step up production and cut costs 
with die castings.” 

It’s big enough to cover a big subject, small enough to fit ina 
filing cabinet. It features basic information for managemeng 
men on the cost-cutting advantages of die castings . . . containg 
practical suggestions and factual data for designers and prods 
uct engineers. 

It's offered as a free service by The Hoover Company, and it’§ 
based on Hoover's 29 years’ experience in designing and make 
ing successful castings. 

Tear off the coupon below and mail it today for your free copy? 


a TAKE A LOOK AT THESE SAMPLE PAGES: 


‘N 
DIE CASTINGS AT A GLANCE. A quick run-down on what die castings 
are, why they're so popular, and what kinds of castings to use for 
various purposes. 


a" ~~~ HOW DIE CASTINGS ARE MADE. Here's one of several picture pages 


showing the progress of a die casting job from start to finish, from 
idea to customer. 


Pa HINTS FOR DESIGNING. Suggestions, reminders, listings of specifica- 


a tions and tolerances . ... all sorts of information to help plan die cast- 


ings that will look well, work well, and cut production costs. > —~ 
Besides sending for your free copy of this helpful new | 
book, you may need help on some special problem. Call iT | 


in a Hoover sales engineer. There’s no obligation. 


HOOVER 


@® Specialists in the field of die cadtinga 





THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio 
Please send me a free copy of your new DIE CASTING BOOKLET 


Name 
Company- 


Address 





i 





LOOK TO 


The RICHARDSON COMPANY 
FOR HELP ON PLASTICS 
FOR YOUR DEFENSE ORDERS 


1 MATERIALS TO MEET 
GOVERNMENT REQUIREMENTS 


The Richardson Company has extensive experience 
in the volume production of materials made to meet 
government requirements. In addition, Richardson 
develops new materials for special applications. 


2 FACILITIES FOR MOLDING 
AND LAMINATING 


Richardson is one of the few companies that have 
the engineering experience and production facilities 
@ If you have a puzzling plastics problem, con- to do both molding and laminating, and to produce 
sult The Richardson Company. The extensive molded laminates and post-formed laminates. 
services of its research, design, and engineering 
departments are offered you without cost or 
obligation. 

Richardson engineers have a broad background 3 SIX PLANT LOCATIONS 
in the plastics industry. For many years they 
have been co-operating with manufacturers in the The Richardson Company operates large, modern 
selection or development of the correct plastics plants at 6 widely separated locations: Melrose Park, 
Ill.; Indianapolis, Ind.; Newnan, Ga.; New Bruns- 


wick, N. J.; Tyler, Tex.; and Ogden, Utah. 


materials, choice of the proper manufacturing 
process, and actual production of the plastics part. 
Richardson’s molding, laminating, and fabricating 
experience assure you a thorough handling of 
your plastics problem from beginning to end. 





The RICHARDSON COMP. 


FOUNDED 1858—LOCKLAND, OHIO 
2793 Lake St., Melrose Park, Ilimois (Chicago District) 


Laminated and Molded Plastics 


SALES OFFICES: Cleveland ¢ Detroit ¢ Indianapolis ¢ Lockland, Ohio ¢ Los Angeles 
Milwaukee © New Brunswick, (N. J.) © New York © Philodelphia * Rochester @ St. Lovis 
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REDUCE YOUR NUMBER OF PARTS 
and Permit a Logical Grouping of Working Units 


TShubl 
SHAFT ASSEMBLIES 


Due to our wide experience in developing flexible 
shafts for carrying power around any corner. we can 
give you immediate help in solving your clignmest 
problem. Circle Ess Flexible Shafts are today sefy- 
ing in the machinery, electronics, automotive, amd 
aircraft industries where, in numerous cases, many new problems were solved. 


FLEXIBLE 

SHAFTING 

MADE IN 
STANDARD SIZES 
AND TO YOUR 


SPECIFICATIONS Mechanical and electrical controls may be placed in a position for economical yet 
* highly efficient construction and still be operated from a readily accessible polit 
through use of a flexible shaft assembly. 


POWER DRIVE SHAFT 


This shaft is used in transferriag power croun# 

corners and under or over necessary obstacles. 

It has many advcntages over the solid shaft— 

it eliminates mitre cears, bevel gears. univers@l 
joints, and the costly production time that is spent in alig#- 
ing solid shafts. Pictured is a section of Power Drive 
Flexible Shafting showing construction of superimposed 
layers of wire wound in opposite directions. 


REMOTE CONTROL SHAFTS 


This type is used when a driven elemeni needs to 
be moved only a fraction of a turn or several 
complete turns. Also used when it is necessary to 
both rotate and reciprocate, such as the opening 
and closing of valves. The designer is free to 
place the controls of a prod in a position that 
is centrally } d and accessible. Picture shows 
construction of superimposed layers of wire 
wound in opposite directions. 


OUR ENGINEERING DEPARTMENT is at Your Service 





It is not necessary for you to use expensive arr ts of mitre gears, univers#l 
joints, spur gears. and other space wasting constructions. The answer to simplified 

ive. efficient performance, is in the transmittal of power arougd 
bends. with Circle ‘Ess Flexible Shafts. 





WML MH \\{i/ \\\\\} 








We wish to extend to every plant execu- 
tive and plant engineer, the facilities of 
our engineering department so that they 
may have the full use and benefit of the 
vast amount of practical Circle Ess data 
which has been compiled over many 


_ 


years. Our engineers, with specialized 
experience, are ready to help you in 
selecting the proper material for your 
needs and should it be necessary, our 
complete laboratory facilities are avail- 
able to test your equipment to obtain 
design data. 


Write for our booklet “FLEXIBLE SHAFT ASSEMBLIES” 


It has valuable in- 
formation for all in- 


F. W. STEWART MFC. CORPORATION 


TSRINEE 7-043, ))) feleleme\ 4: 


WEST COAST BRANCH 


dustries where power 
drives or remote con- 
trol are required. 


CHICAGO 13, ILL. 


431 VENICE BLVD LOS ANGELES 15, CAL 


41 








The exact die casting here illustrated may not apply to your 
design but it may give you a valuable idea for future use. 


Madison-Kipp has developed a great many insert jobs for 
ordnance and commercial parts that have solved pressing 
problems. 


When you have die casting requirements, please remember 
to write Madison-Kipp at Madison, Wisconsin. 


MADISGON-KIPP CORPORATION 


206 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


© Shiclled ta DIE CASTING Wlechanies 


ANCIENS ATELIERS GASQUY 31 Rue du Marais. Brus- ay S 
seis, Belgium, sole agents for Belgium, Holland, France 4 \! \@ Erpeuenced cx LUBRICATION Exgincering 


and Switzerland 


WM COULTHARD & CO. Ltd., Carlisle, England, sole EY © Onuginaters of Really 


agents for England most European countries, India, Aus- 


“tralia, and New Zealand 


412 


Wigh Speed AIR TOOLS 
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EXPERIENCE 
and CAPACITY 


Backed by the experience of over 30 years, 
“UNION” laminated metals meet the re- 
quirements of any specified formulas for 
particular applications. They are available 
in any combination of precious metals and 
alloys, securely bonded to base metals... 
in laminated base metals . . . in any strip 
widths and thickness .. . in tubes... in 
wave guide tubing . . . in rings and seam- 
less wires. We supply them as basic ma- 
terials . . . finished to your specifications 
as contacts . . . or complete assemblies. 


LAMINATED 
CONTACT MATERIAL 


iii ss 


- 


“UNION” laminated metals provide you 

with economical solutions to electrical and 

electronic contact problems, Our metal- 

lurgists and technicians will be glad to 

work with you. Just write us, LAMINATED WIRES 
AND RINGS 


—_ 


UNION PLateE AND Wire Co. 


65 Union Street, Attleboro, Mass. 
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Cut the cost of dies 


Gain weeks of time 


spinning andfabricating 


can Help You Lick 


Production <@ 
4) 


i 


“"a 


Bellmouth for testing 
jet engines spun and 
fabricated of stainless 
steel. 


HIGH tooling costs — months of waiting time — the urgency 
of the hour — these very real conditions need not bring 
despair to able designers and alert production executives. 
Spincraft engineering may well provide you with a welcome 
solution at a small fraction of conventional fabricating costs 
and in far less time. 

The parts or products you see here reflect what can be 
done by spinning and fabricating in 
combination. This resourceful approach 
provides a wide range of opportunities 
in many metals that you are invited to 
discuss with Spincraft engineers. The 
answer you want cannot be guaranteed, 
but others have been helped so often 
and so well that Spincraft has become 
the world’s largest metal spinning and 


P . Send for the Spincraft 
fabricating plant. Call or write 


Data Book—40 pages 
of engineering irfor- 
mation that will be 
helpful to you. 


4139 W. State St. 


Milwaukee 8, Wis. 
Heretofore known as 
Metal Spinning Ceo. 

















2 


METALS * 


ey 


SHORT? 


DISCOVER 
MIRACLE- 
WORKING 


KELLER 


MOLDED 
ia BA fele)e 


Keller designed to improve 





Keller i d to meet req 


Keller fabricated . . . hundreds of new molded plywood products end mete! 
substitutes during World War II. 

Prime Contractors: You may have problems of metal shortages where molded 
plywood hos proven an ideal substitute. You may have production facility lim- 
itations or shortages. 

Turn to Keller—for design, engineering and fabrication of molded plywood 
from very light to heavy gauge shapes in nearly any practical size, gauge and 
veneer. Low pressure plastic impreg d cloth. t of light metal te 
wood, fibre glass, foam plastics, rubber base and composition materials 


y/ 
Keller vropucts. ING. 





53 UNION STREET, MANCHESTER, NEW HAMPSHIRE 


¢ 


NEW CAM CLAMPS 


These cam-action clamps were designed for applications where 
parts (such as castings, larger forgings, or stacked stampings) 
having variable thickness, are to be held. They are the only big 
cam clamps known that provide convenient means for locating 
the spindle assembly along the toggle bar. 

The spindle itself is easily adjusted for 

clamping height, and can be replaced by a 

special pressure pad to suit other clamping 

requirements. 





MODEL CAV-1200 

Recommended force at end of toggle 
ber: 1200 ibs. Recommended force 
3%" from front of bose, 1900 ibs 








MODEL CA3-1200 

This clomp hes the odditionel odvontage 
of permitting the toggle bor to be swiveled 
cround the base to any position within 180 








MODEL CAS-2000 
This clamp hos the some feotures os Model CAS-1200, 
but for 2000 ibs. clomping force j 





MODEL CAV-2000—similor to above but hos fixed bose 


This entire series is also available without cam action (with 
fixed locking). Cotalogued as Models V-1200, $-1200, V-2000, 
and S-2000. Complete catalog sent on request. 


KNU-VISE 


WESTERN DIVISION: 422 MAGNOLIA ST. GLENDALE, CALIF. 
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Defense Calls fe or Paint, loo! 


ial 
#* TARGET,” bombs must be perfect from fuse to fins—in spite 
of punishment by sub-zero cold, steaming tropic heat, salt spray, 


sandy winds. 


The finish on any military equipment is all-important for effective- 
ness in combat—that is why government finishes “specs” are a 
problem for the manufacturer with Defense orders. Zapon can help! 
Zapon not only provides finishes that conform to “specs” —our 
Customer Service department will help set up your finishing depart- 
ment to fulfill government contracts with speed and economy. This 


is Zapon Service From Every Angle. 


atVPy 
& Service from every angle 
% ‘4ap » Y g eee 


that’s 
ATLAS POWDER COMPANY 


Industrial Finishes 


Stamford, Conn. + North Chicago, Ill. 
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Cont Fiipees cs LUMBER and VENEER MILLS 
mee ose Bind Many Uses for NOPAK Valves and Cylinders 


Aree 3°" The four applications pictured here are typical of hun- 


Model *'E' Cylinder dreds now in operation in the lumber and wood products 
controliedbyNOPAK . . = £4: “Ta: . . . 
Model “R” Foot industries, Lifting, tilting, pushing, pulling and clamping 
Pig _ Operations are readily simplified and accelerated through 
+ onda. contolled te Modet Proper application of NOPAK Valves and Cylinders of 
F'' Solenoid Valves, acwate the correct size and type. 
clutches on Veneer Trays. fe x r P ' 
In modernizing machines or equipment which you use 
in your own plant, or build for others, consider the 
advantages of using Air or Hydraulic Power the NOPAK 
way. For data and descriptions, refer to Sweet's File for 
Product Designers, or write for Bulletin SW-1. 


GALLAND-HENNING MFG. CO., 2762S. 31st Street, Milwaukee 46, Wis. 
* _—_— 
Representatives 
in Principal 
Cities 
rriage equipped with 
" and 3” « 10” NOPAK 


DESIGNED for AIR and HYDRAULIC SERVICE 
A i 


H-A 





] BRUSH UP ON CALCULUS!... 
with this 


IN THE MARKET FOR INFORMATION? practical refresher 


THE entire subject of differentia 
and integral calculus is offered 


here in easily-understood, reedily 
Which Coating for Gray Iron? 25¢ form. 750 qusstions end their full 
and direct answers give you the com- 
The iirst of a series of articles, illustrated in full color. evaluat- nodes —y—~ St XT 


7 essary in solving technical problems. 
ing the field of surface coatings for appearance and protection. 





Fatigue Weaknesses of Surfaces . 50¢ CALCULUS REFRESHER 
J]. O. Almen of General Motors Research Laboratories presents for TECHNICAL MEN 


an analysis and evaluation of the weakness of surfaces caused By A. ALBERT KLAF 
by fa igue Ciel engineer, Board of Water Supply, NYC 
. 431 pages @ 180 illustrations © $3.50 


Fatigue Failures are Tensile Failures .. +2. SOE mental concepts, methods and practical ‘applications « 
simple ceiculua. It is divid into three convenien' 


ections 





Another interesting article by J. O. Almen, presenting case SECTION 1 covers constants, variables, func 
° 2 s : s . . tiona, limita, logarithmae, ete 
histories in which improvement in fatigue strength e — SECTION If explains the fundamental ideas of 
. i ntegration; discusses mean value, length of an 
= was obtained from processes that were applied for ire, center of gravity and the introduction to 
‘ erential equations. 
other purposes SECTION UI ts devoted entirely to practical 
problems Involving calculus and arising Im vari 
ous technical fle.ds. 


Mail coupon for FREE 10 Day Trial! 


Service Department:  ivaliaeiantinetiaedicntiantiestiatient 
nace P : McGraw-Hill Book Co., 330 W 42 St., NYC 18 


f Send me Klaf’'s CALCULUS REFRESHER for TECH 
NICAL MEN for 10 days’ examination on soproval 
In ten days I will eend $3.50, few cents for de- 


Copies of these reprints are now available from our Reader 


(We pay for delivery if 


i Same return privilege.) 
PRODUCT ENGINEERING tenant 


McGraw-Hill Building New York 18, N. Y. 


Position a FPE-5 
Coe ee oe ee oe oe 
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... because they’re MADE RIGHT 


LONGER 
BEARING LIFE? 


Rollway's right-angle design promotes true orbital rota- 
tion of the rollers around the shaft. And Rollway’s pre- 
cision machining and rigofous inspection produce a 
bearing with a minimum of end-rub, side-shock and 
sliding friction of the rollers. Designed right—manuv- 
factured right—your Rollway bearings assure you longer 


wear, less down-time and lower maintenance cost. 


ROLL the RIGHT Way with ROLLWAY 


RIGHT- ANGLE 
ROLLER ENDS, precisely 
squere to aveid end- 
rub, oscillation end 
side-shock. 


RIGHT-ANGLE 


BEARING SURFACES ; : 
with perallelism that Let's examine your bearing problems to- 
resolts in unwavering 1 gether to determine exactly the kind of 
rightline rolling. bearings you need. Our years of specialized 
bearing experience, plus complete engi- 
RIGHT-ANGLE | neering and metallurgical services, are 
« always at your command. No cost. No obli- 
gation. Just write or wire Rollway Bearing 

Co., Inc., Syracuse, N. Y. 


4 


Syracuse Detroit L 


Philadelphia Chicago 

Beston Houston 

Pittsburgh Los Angeles 
Cleveland 


EARRINGS 


Complete Line of Radial and Thrust Cylindrical Roller Bearing 
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Bendix - 


Shinner 


e) Te le) eel 114 -4°), 114 


FILTRATION 


Results Prove It 


QO 
the 





> 


Name in Filtering 


Nine times out of ten 
Bendix-Skinner Filters 
will supply the ‘‘finest’’ an- 
swer to your filtration prob- 
lems. Here are the facts: 
available with patented, ex- 
clusive, resin impregnated 
cellulose elements; simple, 
quick replacement; high 
flow rate with minimum 
pressure loss; no channeling 
or bypassing; over 350 
models providing filtration 
from % micron (.000019”) 
upwards at flow rates from 
1 to 5000 g.p.m. Why not 
let Bendix-Skinner filtra- 
tion engineers work with 
you? Write us direct. 


ment, 6a" x 


of 940 sq. ind 


Dise-ty) 


Ribbon-type 


SKINNER PURIFIERS DIVISION OF 


} TROMBLY AVENUE 


Mode! 3110-P filter ete 


344", 


hos o filtering oreo 


bi 


Pleated-type 


Soles affiliate of Jas. P. Marsh Corporation, Dept. 39, Skokie, Ii! 
Export Dept., 39 E. 44th St., New York, N. Y. 





oH GAUGES 


- the finishing touch 
lo a good product 


Through long experience the users of your 
product have learned to respect the lasting 
accuracy of Marsh — the greatest name in 
pressure gauges. A Marsh Gauge on your 
product is truly a mark of quality. 

The Marsh line embraces pressure gauges 
and dial thermometers of every required 
type, Construction, size, range, finish 


Ask for this 
catalog 
covering your 
instrument 
requirements 


MARSH INSTRUMENT CO. 








The RIGHT pencil for the RIGHT job 


NOW 
Available . .. 


#1600 
Polycolor Pencils 
with IMPORTED Leads 


in 67 colors 


62 Years Ago KOH-I-NOOR 


made the FIRST Drawing Pencil . . . in 17 
DEGREES, 6B to 9H. Since that time no 
other pencils have approached Koh-|-Noor’s 
Record for Uniailing Uniform Performance. 


No Matter What Your Requirements . . 


you will find a KOH-I-NOOR 
Product to satisfy you completely 


DRAWING PENCILS 
COPYING PENCILS 
WRITING PENCILS 
CHECKING PENCILS 
COLORED PENCILS 
Orrice PEewciLea 
ART PINCiLe 


KOH -1-NOOR 


MOLDrRS trans 


PENMOLDERS FRASERS 
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WHY dollar-wise DESIGNERS 


INSIST ON 


AUTOMATIC ay ELECTRIE 
RELAYS SWITCHES 


SMART designers are never misled by low price. There 
are other factors far more important in final cost and in customer 
satisfaction. That's why you should insist upon Automatic Electric 
Relays and Stepping Switches. 


They Save Dollars 


- ++ because they save on space. For example: Class “‘S” Re- 
lays provide astonishing power in small space. Extremely light 
in weight—can be hermetically sealed, if desired. The Type 44 
Stepping Switch, smaller than your hand, has tremendous per- 
formance, speed and long life. 


- +» because they save on maintenance. With Automatic 

Electric Relays and Switches you get rugged mechanisms, ample 

contact size and pressure, self-cleaning contact action—all the Class “S” Relay 
qualities that assure dependable operation. 


- ++ because they save replacement costs. Take the Type 45 
Stepping Switch, for example: after 100,000,000 steps, it’s still 
ready for more. The Class “B” relay runs up to 400,000,000 
operations. That's the kind of quality you want. 


AvuToMATIC Electric Relays and over-all economy in your designs, call 

Switches help designers plan better one of our field engineers or write us 

products — smaller, lighter, longer- for literature. Address: AUTOMATIC 

lasting, trouble-free. Automatic Elec- ELECTRIC SALES CORPORATION, Class “B” Relay 
tric can often suggest other economies Chicago 7, Ill. In Canada: Automatic 

(for example, use of a stepping switch Electric (Canada) Ltd., Toronto. Type 44 Switch 
to replace several relays). For greatest 


RELAYS SWITCHES 
AUTOMATIC sy ELECTRIC 


CHICAGO 
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POWER “to come back for more” 


delivered through BLOOD BROTHERS universal joints 


This high-speed fork truck takes a beating on the job. 
To stay in action — under rugged conditions — machines 
like this require universal joints that are tops for tough- 
ness and stamina. That's why all these lift truck 
manufacturers specify Blood Brothers Universal Joints: 


Clark Equipment Company 
Towmotor Corporation 
Gerlinger Carrier Company 
Hyster Company 

Ross Carrier Company 


Blood Brothers will assist you in three ways: by recom- 
mending the proper joint for each application . . . by 
furnishing prompt, experienced engineering service . . . 
by dependably supplying your production needs. 

When you need power delivered through dependable 


universal joints, specify Blood Brothers. Write for our 
complete catalog. 


BLOOD BROTHERS machine co. 


Division of Standard Steel Spring Company 
ALLEGAN, MICHIGAN 


Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 





on tie 
ich ALLOY MEETS 
YOUR FASTENING 
PROBLEMS ? 
ALUMINUM 
BRONZE 


COPPER 
STAINLESS 
BRASS 


let HARPER Help. Here are ail kinds—with 


exactly the right alloy, size, type and finish you need, 
Harper specializes in nonferrous and stainless 

steel fastenings for services in all industries 

where resistance to corrosion, abrasion, heat and 
stress is vital. Over 7000 items—bolts, screws, nuts, 
rivets, and accessories—in stock ready for immediate 
delivery from warehouses and distributors, coast 

to coast. For latest catalog, mail coupon. 


r 
&* The H. M. Harper Co., 
~< 8203 Lehigh Ave., Morton Grove, IIL 


Rush my copy of the Harper Catalog. 
- a (Please Print) 
HARPER 
Address . 
EVERLASTING “4 FASTENINGS City 
SPECIALISTS IN ALL NON-CORROSIVE METALS 


Name 


(~~ FRINGE 


SUB-FRACTIONAL HORSE POWER MOTORS 


For the operation of pumps, fans, advertising dispicys, 
brooders, space heaters, range oil pumps, small hair dryers, 
desk fans, toys, time-switching devices, small water circu 
lators, kitchen mixers and hundreds of other devices requir 
ing “mouse power”. 

Type EF saves space in sewing machines and business 
machines. 

HEINZE BLOWERS. For cooling electronic tubes in transmit- 
ters, induction heaters and diathermy equipment: for 
laboratories, refrigeration units, air conditioning and a wide 
variety of other uses. 


Heinze Electric Co 


685 Lawrence Street 











\.__ LOWELL. MASS __ 


eereccecoeees eeeee 
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20 million. 
cycles 
without 

a 


solenoid 


breakdown! 


is mave or BERYLEO 


For safeguarding lives and property, 
brakes on a hoist are as essential as 
brakes on a car. Yale & Towne uses 
solenoids to actuate the brakes of its 
high-performance electric hoists. An 
integral part cf the solenoid is the 
plunger guide shown here, made for 
Yale & Towne by the Instrument 
Specialties Co. 


The plunger is made of laminated silicon 
steel and tends to exert a filing action 
on the guide, which is not lubricated. 
Under severe conditions, the plunger 
operates at 400 cycles per hour. Other 
materials tried in this application wore 
through, stuck, caused downtime and 


high maintenance costs. Stainless steel, 
for example, had a life of 250,000 
cycles, phosphor bronze a life of 
1 million to 2 million. Berylco was still 
going strong at 20 million cycles, at 
which point the test was discontinued. 
Maintenance costs dropped to a phe- 
nomenal 0.2% a year, largely due to 
the use of beryllium copper... and, 
of course, downtime was practically 
eliminated. 


Resistance to wear is only one of the 
many outstanding properties of versa- 
tile BERYLCO beryllium copper. Others 
—such as high conductivity, elasticity 
and strength—can be obtained alone 


BERYLLIUM 


COPPER 


or in combination, depending upon the 
alloy selected. It will pay you to investi- 
gate what Berylco can do for you. 
Take advantage of the technical know!- 
edge of the world's largest producer 
of beryllium copper. Blueprint your 
problem, or send for sample material. 


BERYLCO IS AVAILABLE as casting alloy 
in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE ENGINEERING INFORMATION 
on Beryico beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


BERYLCO] THE BERYLLIUM CORPORATION 


DEPT. 1E, READING 2, PENNSYLVANIA 


New York « Springfield, Mass. * Cleveland - Dayton - 


Detroit - Chicago - Minneapolis + St. Louis - Seattle - San Francisco - Los Angeles 


Representatives in principal world-trade centers 


May, 195] 
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no matter the shape or size . . . from drawer handles 


to driving wheels . . . in plastics, from acetate 
through neillite to zyrox . . . by injection, 


compression or transfer molding 


If your part comes from Watertown — It’s yot to be right 


Our equipment is up to the minute 

Our laboratory is second to none... 

Since 1915 precise perfection in plastic parts 

has been our bread and butter... Why not benefit 
from those long 35 years of knowing how? 


Whether your job is simple 
or complex ... won't you 
WATERTOWN MANUFACTURING COMPANY 


800 Echo Lake Road, Watertown, Connecticut. 


call on us? 











What makes one man 
worth $40,000 — an- 
other only $4,000? ... 
this book tells... 








HOW TO 
CULTIVATE YOUR 
TOP EXECUTIVE 
QUALITIES . . 








—and win success faster in 
the upper brackets 


TOP EXECUTIVES aren't born. They're made. 
Self-made mostly. Though they rise 4 
different routes, the steps to their success are 
similar. They follow a definite course of action 
.. + and arrive at the top as ow. 
bere is @ practical, inspiring book which orings 
you this amazing success formula. [t outlines 
& specific, detail pian for cultivating 
qualities which mark the top-flight business 
leader today—illuminating each point with in- 
timate, on-the-job studies of currently out- 
standing executives. 


DEVELOPING YOUR 
EXECUTIVE ABILITY 


By Howard Smith, Personne! Consuit- 
ant, Noted Lecturer, and Instructor 
with Dale Carnegie Institute. 325 pages 
5% «x 8, $3.00. 
This book provides a blueprint that shows how 
you can win executive success. Showing that 
executive genius ie not a quality one is born 


along the right lines, 

direct the same efforts and thinking which 
you already expend dally toward the definite 
goal of improving your executive ability. 
Packed with nelpful pointers it tells how the 
up-and-coming executive can make the most 
of his capabilities, grow in executive stature, 
and rapidiy qualify for the upper bracket 
responsibilities and rewards. 


Some facts this book gives you: 
© how te plan advancement 
@ the secret of executive personality 
3 best methods for improving personality 
11 ways te put ever your personality 
24 guideposts to produc ive thinking 
(1 alds for making decisions 
(1 steps for handling worries 
how te budget time most efficiently 
12 tested techniques for giving Instructions 
how te tai te groups efectivety 
how to handle resronsibiiity 
how te give yourself publicity 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Ce., 338 W. 42 St., N.Y.C. 18 
Send me Smith's Developing Your Executive Abitity 
for 1} nation ob approval =! 10 days 
1 will send $3.00. pins few cents po<tage 

book postpaid. (Postage paid on cash FA, 


eervreeeeee6@ 





Name 


Address 


City and State .. 


Company 


Position 
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Bunting Cast Bronze Bearings are available in two general types—the Bunting 
Standard Stock Bearing (822 sizes) and Bunting Special Bronze Bearings—tailored 
Which from your view point is more desirable depends on several considerations. 


to your design and alloy. 
Con you use our standard alloy Bunting No. 72 (S.A.E. 660) or is a special alloy in- 
dicated. Can you use our stock dimensions and tolerances or does your design require a 
special bearing made expressly for you? Are your quantity needs moderate? If so, 
the Bunting Standard Stock bearing offers you the benefit of other's volume. Are 
. your quantity needs substantial? If so, a sp¢dcial Bunting Bronze Bearing will cost 
no more than a Standard Stock Bearing. 
One thing to remember about Bunting Bronze Bearings is this—your design is 
not penalized. by a standardization for some other industry. Some bearing types - 


have standardized to suit one industry and force other industries into straight- 
jacket designs, but Bunting Bronze Bearings offer freedom and latitude for the 


design needs of every industry. The Bunting Brass & Bronze Co., Toledo 9, Ohio. 


Branches in Principal Cities. 


Pts 
a8". 
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if it has to be really 


oilproof 


OW flexibility... 


JANS \ BS 


Fr Pe 


a | / fi ’ 


OFLes 
RESTS suit 


HOSE 


There’s nothing to fatigue in 
Resistoflex hose — not the synthetic 
rubber jacket, the high grade yarn 
braiding, nor the compar tube. 


And no gumming, eroding or swell- 
ing from oil either. For the compar 
tube is impervious to water-insoluble 
oils and compounds. The compar tube 
also adds more than necessary 
strength for medium pressures and 
shock loads in hydraulic systems. 


For years, many well known com- 
panies have standardized on 
Resistoflex Hose Assemblies to 
assure minimum line troubles 
and replacements, You, too, will 
find that Resistoflex quality 
pays off in the long run. Write 

for specification sheets. 


ete met ag A Ge te Ow 


RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 








Tourek’s qualiry Ball Joints 
meet exacting requirements. 
Simplifed design, improved 


€ 

aly recognized standard 

Be socks assure prompt 
ry. 





Tourek’s precision counter- 
suak stee! pipe plugs are 





are Competitive to old style 


Stock sizes, aveilable with 
National Pipe or Dry -Seal 
threads are: 4", 4%", 4", % 
aad 1°. Also available on 
os order in alloy steels, 

inum or brass in sizes 
ap to 2%" diameter. 


Modern high speed single 
ead 6-spindle automatics — 
together with compiete sec- 
@adary equipment, includ- 
ing grinding and brazing — 
plus 50 years’ expezience, 
assure you “The Best ia 
aw Screw Machine 
ducts.” 





Your requirements, up to 
2%*, are made with utmost 
Precision, aod with prompt 
est delivery sssurances. 


nut 








PORCELAIN INSULATORS: 


F/T 
YOUR 
NEEDS 


This insulator half ring is an excellent example of Uaiversal's 
ability to design and manufacture ceramic insulators to fit specific 
needs. In addition, it provides every quality of fine porcelain — 
uniform density of body, high dielectric foctcr, resistance to 
temperature extremes, physical shock, fumes, moisture, corrosion, 
smoke and acids. For insulators to fit your reavirements, consult 
with Universal. An experienced engineer will be glad to assist you. 


mae UNIVERSAL 


CLAY PRODUCTS CO. 
1545 EAST FIRST STREET U 


SANDUSKY, OHIO 
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SAY “WHEN” 


FOR ANY AMOUNT OF BRASS OR 
COPPER FOR DEFENSE ORDERS 


Even though deliveries for civilian use are 
severely restricted, we can supply brass and 
copper for defense orders. 

Call your local Chase warehouse for any size 
order of brass or copper. Our mill deliveries 
on large orders are favorable and our ware- 
houses can often make delivery of some items 
from stock to fill “DO” orders. 


There are 23 Chase warehouses in principal 
industrial cities throughout the country, and 
Chase mills in the east and midwest ready to 
serve you on your ‘rass and copper require- 
ments for defense. Call on these great Chase 
warehouse and mill facilities for service. 


@ CHASE TECHNICAL SERVICE 

Our metallurgical engineers are familiar with mili 
tary specifications for Brass & Copper for ordnance 
components, and will be glad to consult with you 


on the selection of these metals for defense orders 


Chase eo BRASS & COPPER cr 


Albany” Cheveiand Kansas City, Me. 
Atianta Dekas os Areas 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Denver Mpwauioe 
Detrot M nneagots 
Houston’ Newark 
\ndienage: s New Onesns 
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HILLIARD Ceccches 


FOR POWER CONTROL DESIGNS 


HILLIARD 
SINGLE 
REVOLUTION 
CLUTCH 


Unequalled for accurate 

control of intermittent ma- 

chine operations — cutting, 

punching, and packaging. 

Gives closer tolerances to 

cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


HILLIARD 
OVER-RUNNING 
CLUTCH 


Hilliard Over-Running 

Clutches and Couplings are 

automatic in operation. 

They are vunexcelled for 

automatic two-speed drives, 

dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


HILLIARD 
SLIP 
CLUTCH 


A reliable series of spring- 

loaded slip clutches and 

couplings. Rugged construc- 

tion with ample friction sur- 

face for heavy-duty use. 

Outstanding for preventing 

overloads and shocks; for 

starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 


Hilliard Clutches and Couplings make machine drive 

and power transmission more efficient and econom- 

ical. Experienced engineers will be glad to offer their 

advice on any problems. Complete descriptive mate- 

rial will be furnished on request. 

WRITE TODAY for our illustr..ed brochure No. MP-4 
for information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


The HILLIARD Corporation 


101 W. Fourth St., Elmira, N. Y. 


OFFICES IN PRINCIPAL CITIES 





























ye 
Save TIME AND SPACE 


In Civilian and Defense Products 


With <t> Model 2160A 


Manufacturers of such diverse products as blue 
print machines and x-rays, test panels and re- 
frigerators, hot plates and ironing machines, as 
well as electronic, restaurant and air condi- 
tioning equipment, get significant savings in 
assembly time and space utilization with this 
Diamond H” 2160A switch. 


A double pole, single throw toggle switch for 
a wide variety of motor, heater and similar cit- 
cuits where both sides of a line must be cut 
simultaneously, adaptable also as a double pole, 
double throw switch, Model 2160A incorporates 
all these important features: 


@ COMPACTNESS .. . switch body measures 
only 1-3/16" x 1-3/16" x 1”, is entirely en- 
closed for safety and protection of working 
parts 


QUICK, SIMPLE INSTALLATION .°. . snaps 
into hole; spring clips hold firmly on any panel 
025” to .100” thick. Overlapping shoulders 
permit ample tolerances in finish dimensions of 
installation hole 


GOOD LOOKS .. . with plastic body in 
standard brown, black and white, or other 
colors on special order 


LONG LIFE AND POSITIVE ACTION .. . 
through rugged construction and a design prin- 
ciple that's new and exclusive in this applica- 
tion. Contacts are held together in “on” posi- 
tion under pressure of spring action 


HIGH OVERLOAD CAPACITY con- 
servatively rated at 15 and 20 A., 125 V., 10 
A., 250 V., and up to % H. P., 250 V., A. C. 
Write today for complete details on how this 
new “Diamond H” switch will fit your products. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Ave., Hartford, Conn. 
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Let CMH FLEXIBLE METAL HOSE 


take the motion .. . 


i plastics press 





and your product 
will last louger! 


In all types of connections subject to vibra- 
tion, misalignment, flexation or expansion 
and contraction, CMH Flexible Metal Hose 
will solve the problem economically and 
dependably . . . and in most cases, it will 
simplify and speed up assembly of your 
product. The product will last longer and 
give better service, too, if CMH Flexible 
Metal Hose is used to absorb the damaging 
effects of motion in rigid assemblies or to 
relieve the stresses of misalignment. 

REX-WELD corrugated steel REX-TUBE convoluted hose is There is a CMH hose —— sandard 
and bronze bose is avsilable m available in e pte oS pes assembly to meet virtually every need of 
standard sizes from %4" through 12" including square locked, bail the product designer. Write for descriptive 
1D. for burst pressures to 12,000 bearing and fully interlocked literature, outlining the types of connection 


psi, temperatures to 1000° F in a variety of metals including 
Stainless steel types also avatlabie steel, bronze and other alloys. problems you have. 


Faxon identities CHICAGO METAL HOSE Corporation 


CMH products that 

hew. ed indus: 

hpaite 4b ee : 1351 S. Third Ave. * Maywood, Ill. + Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE sourci 
fer every flexible metal bene: 

















CASTING’S OUR GAME 


If you use non-ferrous metal castings, Advance Pressure 


Castings can help you make a better product. 


From choice of alloy and finish — produced in our 
own foundry—through engineering by imagina- 
tive specialists for a new item or redesign of 
an old one, to machining of the finished 
casting in our modern tool room, 
Advance produces quality castings 

at low cost. 


Call upon Advance Pressure 
Castings to help with your die 
casting problems — os almost 
every industry using non- 
ferrous metals does. Our engi- 
neers are available for con- 
sultation without obligation. 


ee SS SS Sie) oe ~ 

Pt4 Tmt ) | BRERRRRRRIER a 
SS ad — I — 
l Lt 


ADVANCE PRESSURE CASTINGS inc 


34 N. 15th St., Brooklyn 11, N.Y. 


we oy 


EXTREME 
ACCURACY 


for 
exceptional accur: cy and range of adjust- 
ment! Send for Bulletin 110 


LIMITED 
MOUNTING 


Simple construction; operating mechan- 
ism enclosed in a case. Send for Bulletin 


MULTIPLE _ 
CIR- 
CUITS 


Ww 
Each contact Multiflex Timer 


adjustable independently to accuracies of 
1/3 of 1% full scale! Send for Bulletin 
130. . 


TIMING 
BY 
COUNT 


Microflex 


ca Counter 
for a 
operations controlled by counting. Send 
for —— 20. 


n help you 


There is a Timer 
in the Eagle Line to solve your Timing 
Problem! 


EAGLE 


ile] 7 Gee) tel 7 Nile). 


7, ‘ 
FY AAS 
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Cherry 
BTA 
Rivets 


save time... 


Here's the U.S. Air Force’s new Scorpion F-89 all- 
weather fighter now rolling off the production line 
at Northrop Aircraft, Inc., Hawthorne, California. 
Combining range, speed and punch with “X-ray 
eyes,” the Scorpion is the jet-propelled successor 
to the famous World War II Black Widow. 

Note the jaw-like control surfaces at the outer 
end of the wing’s trailing edge. These are Northrop’s 
latest development—“Decelerons.” Combining the 
functions of ailerons, fighter brakes and landing 
flaps, Decelerons pack extra maneuverability and 
weight-lifting ability into this razor-winged, twin- 
jet fighter. 

Note also that Northrop uses Cherry Rivets in the 


A Division of Townsend Company 
231 WINSTON STREET + LOS ANGELES 13, CALIF. 
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speed production on the Northrop F-89 


fabrication of these Decelerons. Like many other 
aircraft manufacturers, Northrop Aircraft, Inc. has 
found Cherry Rivets make their hard jobs easy. 

Cherry Rivets are installed by one man from one 
side of the work. They eliminate the two-man crew 
used to buck solid rivets. It’s a pulling action that 
does the work—no twisting, no exploding, no ham- 
mering. 

Cherry Rivets are ideal for double-surface struc- 
tures, box sections, tubes, ducts and other “hard- 
to-get-at” spots. They speed assembly . . . cut man 
hours . . . lower unit costs. If you're not familiar 
with Cherry Rivets and their time-saving potentials, 
take a moment now to write for full information. 


CHERRY RIVET COMPANY, Dept. 5-106 
231 Winston Street, Los Angeles 15, Calif. 


Blind Rivets 
EEE 


FIRM__ _ STREET... 





ciTy. ZONE______STATE 














Please send me your new 1951 Condensed Catalog describing Cherry 


—>E— 


“Deep Well” reservoir 


holds 50% more oll i ; through moving pipe lines 


assuring safe operation 
@ WHEN YOUR PROBLEM is conveying STEAM, AIR, WATER, Oil, 


etc. under high or low pressures through moving pipe lines or to equip- 
ment in motion, it pays to use safe, dependable Flexo Joints. Designed 
for 360° swivel , they bine the flexibility of hose and the 
r A. strength of pipe .. . assure full, free flow ot all times. 
Lubricating graphite in ' FEWER PARTS ... LESS MAINTENANCE 
© grooved bearing rations oil Precision-made Flexo Joints contain just four simple parts com- 
for safe operation. i pletely enclosed from grit and dirt — no springs . . . no small or com- 
: plicated parts . . . no ground surfaces to wear 


ever longer period of 
time with less mainte- 
nance. 





‘ J IMMEDIATE SHIPMENT ... ALL STYLES, SIZES 
Heat increases flow of yee Ve fd, Made in four styles for standard pipe sizes from 4" to 3”. 
oll from reservoir giv- ae Fs No need to worry about carrying stock. Flexo Joints are sent where 
ing added saiety at oe they're needed when they're needed. 
elevated tempertures. | 





WRITE FOR COMPLETE LITERATURE 


FLEXO SUPPLY CO., Inc. 


4650 Page Bivd. St. Louis 13, Mo. 
in Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. 
Only Randall “Deep Well’ pillow blocks offer all these sensa- 


tional 3 way safety features. Not only will they assure safer anger : . ———— 
operating conditions for your equipment but they will also 

run quieter and give longer, trouble-free operation. Randalls 

are self-aligning and precision made to fit all standard shaft 

sizes from '/, to 3-15 16 inches. 

All this plus their versatility to. be mounted horizontally— 

vertically—or inverted, assures low cost and ease of installa- 

tion. 


THERE IS A RANDALL THAT'S RIGHT FOR EVERY JOB. 
Write today for catalog No. 103 showing complete line of 


Randall pillow blocks for light, normal, or. heavy duty, in 
either one piece steel or two piece cast iron housings. 





*Ball bly alse lable without 

housing—ideal for integral inctusion on 

original equipment applications— easily 

adapted for grease type lubrication. If 

you have an unusual application prob- 

tem send it to Randall. Our engineering 

department will be happy to assist you. For farm implements, rood mo- PARTS AND ACCESSORIES 
chinery and all other industrial Circular 249 
epplications where good wheels 
cre necessary, you need look no RUBBER TIRED DISC 
farther than “GENEVA.” If our large WHEELS PNEUMATIC ANDO 
range of standard sizes and types SEMI-PNEUMATIC TIRES 

BRONZE BAR STOCK GRAPHITED BEARINGS does not meet your requirement, our Circular 102 


engineering staff will gladly help 
BRONZE BUSHINGS THRUST WASHERS you with special designs. Our 


ap) dall SPECIAL DESIGN SERVICE is f eueaee Ge 
, w fur- RUBBER TIRED 
PILLOW BLOCKS ae BABBITT METALS =| nished without obligation. CAST WHEELS 


SHEET LUBRICATOR SAFETY COLLARS GENEVA WHEEL CO. Circular 151 





502 RAILROAD ST. 


RANDALL GRAPHITE BEARINGS, INC. GENEVA, OHIO uu wee 


SPOKE WHEELS 
1004 $. GREENLAWN AVE., LIMA, OHIO Citcular 949 
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Section of world’s oldest cast-iron 
water main at Versailles, France. 
Photos and authenticated records 
courtesy of The Cast Iron Pipe 


Research Association. 


INSTALLED IN 1664 


SLL e Se * century reign the maine were installed. 
.-- Ma WH sewice ee ee 


Section of pipe in which are cast the 
initials of Louis of France, in whose 17th 


Above you see a section of the oldest cast-iron water mains in GRAY IRON Characteristics 


the world —supplying the town and parks of Versailles, France. Include: 


Installed in 1664 by order of Louis XIV of France, they are 
still functioning after 286 years of service. Costability + Rigidity + Low Notch 
i : Re > . Sensitivity « Wear Resistance « Heat 
Isnt this convincing proof of cast iron’s outstanding : 
‘ sl : Resistance « Corrosion Resistance + 
resistance to corrosion . . . and its durability and ultimate Surcbiity © Vibeatien Abeorpiien © 
economy? Add to this its other important Machinobility «Wide Strength Range 
advantages, and you see why Gray Iron is 


today the most popular of all cast metals. 


Make it Better with Gray Iron 
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“Precision first” 
FA R © CATI () N \ F ~ SAT [ y says famous instrument manufacturer 
. . .Specifies Bird Jewel Bearings 


with 
MORE UNITS PER POUND OF — 





Almost invisible to the naked eye 
— yet precision depends on these 
quality controlled Bird Bearings 


Microampere Meters from this leading 
manufacturer* are world famous for 
top precision — owe much credit to 

. : , P 
Martitzee quality construction that includes Bir¢ 
utomatic “ 
Detyets Steet , phonesragh Jewel Bearings. Two precision-made 

Curtain , > , . Pattern 1-CS 
wall panels r pres? r Pert. 
Pattern |-CS _— -— assure smooth response . . guar- 


btrsaces, 


jewels — used as bearings for armature 


antec a lifetime of accurate operation. 
Discover how Bird Jewel Bearings can 

solve your miniature bearing problems 

with unset or set assemblies to suit your 


requirements — write for information. 


Name on request 
Je Chad MEL: Ltd & Co. Ine. 
ts of las gu ot, eategive pewel bear! 


deals amd gamges of all types 
All patterns full size 1 om " Seseet, Waltham, Mass. 








Yale & Towne Lightweight 
Doorknob Jig-Saw base 
Pattern |-CB Pattern 5-WL 


Send Us Your 


with PRODUCTS BP GASKET PROBLEMS 
a ' P ELLUMOID'S wide va-iety 
made of } Rigidized , y 


of non-metallic gasket 

materials and its nearly 

DESIGN 9 | BR half-century experience 

STRENGTHENED Metals ae have helped solve many a 
gasket problem. 





When critical materials must be conserved, the importance of fabrication fm Samples for testing pur- 
versatility is greater than ever. Whatever your fabrication problem may be, ; poses gladly sert on re- 
RIGIDIZED METALS are able to meet it, for these three-dimensional design west 
strengthened metals may be fabricated by all standard fabrication methods, q : 
including forming, punching, stamping, welding and riveting. The RIGIDIZING ms VELLUMOID 
process adds to the inherent value of the metal for it increases its strength and 
rigidity, resists shock and minimizes reflection, protects surfaces from mars and 2 444 VELLUMOID 
scratches, and permits the use of lighter gauges. RIGIDIZED METAL product , VELBESTOS 
applications are in use in nearly every industrial, commercial, and transportation 

field. There is a design for almost every purpose. It will be to your (Compressed Asbestos) 
advantage to investigate RIGIDIZED METALS right away. VELLUTEX 


f VELBUNA 
Send for your copy of THIOKOL & BUNA N 
Rigidized Metals IDEA Handbook ie Coated Materials 


TODAY 
rue VELLUMOID co. 


Worcester (6) : Mass. 


673 OH!tO STREET, BUFFALO, 
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SYNTHETIC 
RUBBER 


There is no great chemical! secret nowadays 
about synthetic rubber. Its ingredients are 
generally known throughout industry. But there 
is a great difference in the methods, equipment, 
personnel and inspection in its manufacture. 
Acadia Synthetic rubber, wherever employed, 

is widely recognized as “tops.” 


Your Insurance 
Against Complaints 





Practically all products in the durable goods fields 
are made up of many parts. Some have a very 
modest function and rarely are considered by the 
buyer. But when one of these components 
(synthetic rubber for example) is poorly made 
and service is required, the high reputation of 
your product suffers. So insist on the best— 

insist on Acadia Synthetic Rubber. Here are a 
few reasons: It is processed by the very latest 
mechanical equipment—is heid to closest possible 
tolerances for non-metal cut and molded parts— 
unusual attention given to maintain uniformity 

of quality—maximum elasticity, resilience, 
plasticity— greater resistance to oil, heat, 

light, wear, age, etc. 

Acadia Synthetic Rubber is available in sheets, 
tubing, strips, channel, extrusions, molded and 
cut parts, washers, seals, etc. Specify the particular 
characteristics desired. Acadia engineers are 
prompt in helping you determine the compound 
and qualities to best meet your requirements. 


ACADIA y 


Syntheti 
Rubber ond Plastics + Sheets 


clone + Mehted Salta _PRODUCTS 
DIVISION WESTERN FELT 


4035-4117 Ogden Avenue. Chicego 23. ! 


WORKS 
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ENTRANCE EXAM to shipping department 


for Perkins custom-made Gears 


Checking tooth form. 


* This is one of the many tests which 
Perkins Gears must pass prior to their 
admission into our shipping department. 


* The variety and accuracy of the equipment used in 
our inspection department, plus the severity of the 
tests themselves, keep the number of gears returned 
to us by customers as “rejects” correspondingly low. 
The rigor of our inspection methods is, to us at 
Perkins, just a matter of plain ordinary horse-sense 
—a commodity which is plentiful in New England. 
We thus reject it as o virtue to be proclaimed from the 
housetops, and offer it to our customers as a normal 
cart of our services: The producti of precision, 





ustom-made gears. 


PERKINS MAKES TO CUSTOMERS’ SPECIFICATIONS: 
Helical Gears + Bevel Gears + Ratchets + Worm 
Gears + Spiral Gears + Spur Gears with shaved 
or ground teeth + Ground Thread Worms 

IN ALL MATERIALS, META‘LIC & NON-METALLIC 


PERKINS MACHINE & GEAR co. 


WEST SPRINGFIELD, Massachusetts 


‘How to 
organize, operate 


and control 








product- 
design 
engineering 
department 


Here is a book that will 

show you tested methods to 

facilitate production and _ 

duce costs in your enginee: 

ing department. Bom moe y to minimize paperwork 
without sacrificing control, this book outlines the 
basic functions necessary to all successful engi- 
neering departments, large end small. These fun- 
damentals are discussed in full to clearly point 
the way to smoother operation, higher production 
and greater economy in your organization. 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 


Coneulting Industriel Bnugineer ; Formerig Chief Bagines 
Booth Manufacturing Corporation: A Race 
sneer, The Ryan Aeronautical 


337 Pages, 6 x 9, $4.50 


MoGraw-Hill Industrial Org and 
‘Ser\ee 











This practical guide analyzes each step of pro 
cedure used by successful engineering departments 
to handle prime functions and establish basic con 
trol. In its fifteen chapters you are led through a 
codhan slice 
P ems ve te 
15 Helpful organization, person 
aoe nel, cost control, draw 
ings, part numbering, 
cataloging, print con 
trol and many other 
important subjects. It 
explains methods found 





52 » =eererr 


- = 
e 


mation in this 
applied to your organ- 
ization will result io 
maximum 

and cost reduction. 


10 Days FREE E ti Mail Coupon 














cna Book Coe., 330 W. 42 St., NYC 18 
me Thompson's uemegmne ORGANIZA- 
flow PAND METHODS 
on approval. in iy 4 $4.50, plus « 
or return book postpaid. (Post- 


Beoks sent on approval in U. &. and Canada only. 
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ELECTRIC MOTORS 


The equipment you make is only as good as more. And they come in a wide variety of 
what goes into it. Which is why so many man- general-purpose units and special-purpose units 
ufacturers power their products with Hoover designed especially for pumps, oil burners, fang 
Motors! Hoover Motors give quiet, dependable = and blowers. Whatever your need, there’s ab 
service, even under conditions of hard, contin- most sure to be a Hoover Motor to back up 


uous use. They're built like motors costing far your good name! 


This newly designed Hoover Motor is typical 
of the big Hoover NEMA “C” face-integral 
HP line. It's designed for such applications 
as circulating water pumps, sewage pumps, 
machine tools where vertical operation is 
required, and any other general-purpose 
application suitable to face mounted motors. 
lt is dripproof and has a totally enclosed, 
dustproof, dirt-proof, external switch hous- 
ing. Condenser is mounted inside the bose 
for added protection in transit and in han- 
dling. This moter also comes in a vertical 
model with a conopy. 

Other capacitor-stort Hoover Motors 
from “% through 3 HP. Polyphase motors 
from Vs through 5 HP. Write for details. 


q 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenve 
North Plainfield, New Jersey 


Propuct Encrveertnc — May, 1951 








Es 
i ~ 
———— 


SD 7. 
) a 


—EEe =) — 


2 
COIL SPRINGS 
ca 
METAL STAMPINGS 


Dudek and Bock’s precision 
high speed equipment turns 
out your work faster and at 
lower cost! 


EXPERT FREE 
DESIGNING SERVICE 


Depend on our master en- 
gineers for designs that fit 
your needs to a “T”. Our 
thorough ‘know-how’ has 
saved thousands of dollars 
for Tell your 
problem and we will pro- 
duce a design that will cut 
your production costs and 
promote greater operating 
efficiency. Contact us today. 
—no obligation! 


others us 


Write, wire or phone 
for estimates and 
speedy delivery dates 








and 


BOCK 


SPRING & MFG. CO. 





2100 West Fulton 
Dept. P 
Chicas> 12, Ill. 
Phone HAymarket 1-3676 





Short Solenoid 
Strokes Permit 
High Operating 
Speeds with Full 
Volume 
O,eration 
RUGGED 
CONSTRUCTION 


FOR HEAVY DUTY 
OPERATION 
7 
CYCLING TO 
600 PER MIN. 
os 
FOR CONTROL OF 
COMPRESSED AIR- 
PRESSURES 
20 TO 150 LBS. 
Available in stancard pipe sizes. 
Thousands of AUTOMATIC 3-way and 4-way 
valves in daily operation. Write for bulletin and 
prices. Attractive quantity and O.E.M. discounts. 


AUTOMATIC VALVE CO. 
37423 GRAND RIVER AVE., FARMINGTON, MICH, 








PIONEERS and SPECIALISTS in PILOT 
OPERATED SOLENOID CONTROLLED VALVES 


S 
Special Design Motors 
Example: type LD3 (illustrated) for aircraft 





( 
\ 3 
WAX 
oan *s, 
£40 TAP? 80 
welt 


% 
bY 


(DA 
W) 


= - 


SPECIFICATIONS - Type LD3 


VOLTS CYCLES AMPS _ 
24 DX 
24 DC 
24 Dc 
24 Lb 


HP. R.P.M. 
1/95 3600 
1/35 3600 
1/100 4000 
1/8 8500 


DUTY 
Intermit. 
Intermit. 
Cont. 
Intermit. 


2.2 
3.75 
1.5 

7.8 


12-32 volts D.C 
Governor 


— With or without electrical 
Ball Bearings — Details on Request. 
Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. * MENOMINEE, MICHIGAN 
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Picture puzzle—a key to better aluminum! 


Tus is a sample of a Kaiser Aluminum 
alloy magnified 120 times! 

By studying it, Kaiser Aluminum metal- 
lographers are able to answer a wide va- 
riety of questions about the metal. 

For example, they can tell whether the 
metallurgical structure is most suitable for 
the use to which the alloy will be put. Or if 
the alloy presents any production problems 
in the customer’s plant, they can analyze 
the internal physical structure and recom 
mend proper fabricating practices 


Today, such research as this is paying 
off in new aluminum alloys, improved fab- 


lw 


ricating techniques, more efficient utiliza- 
tion of the metal now so vitally needed in 
the nation’s preparedness program 


To help meet the critical demand for alu- 
minum, Kaiser Aluminum has begun a vast 
expansion program which will greatly in- 
crease production of primary aluminum. 
As soon as possible, this aluminum will 
be shared by manufacturers of civilian 
products. 


Call us on any fabricating problem. 
Kaiser Aluminum & Chemical Sales, Inc., 
Oakland, Calif. 63 sales offices and ware- 
house distributors in principal cities. 


nih 


Setting the pace . . . through quality and service 
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AUTOMATIC QUANTOMETER analyzes 
samples of Kaiser Aluminum while 
the metal still is molten in the 
furnaces. When it’s poured, the 
aluminum measures up to exacting 
specifications. 


LABORATORY TESTS of customer fale 
rication methods are often made t@ 
determine if a different alloy or tech» 
nique would do a better job and sav@ 
money 


CHEMICAL LABORATORY makes fre- 
quent anaiyses to help maintain top 
quality that Kaiser Aluminum cus- 
tomers always get 


PHYSICAL TESTING of tensile and 
yield strength, fatigue properties, 
grain size, hardness, etc., is another 
detailed check to assure Kaiser Alu- 
minum's high standards are met. 








An alloy with 


practically no thermal expansion 


up to 400°F 


Note in the graph how the low thermal 
expansion rate of Carpenter Invar ‘36” 
compares with other metals. The free- 
machining alloy, Carpenter Free-Cut Invar 
"36", has the same low expansion char- 
acteristics and simplifies production of 
machined parts. 


Where the operation of precision instruments 
or machines is affected by temperature vari- 
ations, the low expansion of this alloy helps 
to insure constant accuracy. Another 
important use is in automatic on-and-off con- 
trols, such as thermostats. These controls are 
operated by the difference between invar’s 
low expansion rate and that of a high 
expansion metal. 














EXPANSION §«monen/inch » 
é 


~ 
— 
| 














baad "tom than 

For detailed engineering data on the 
Carpenter Invar “36” alloys, write for a 
copy of the Carpenter Low Expansion Alloy 
book. It contains 23 pages of data on expan- 
sion and mechanical properties, 


A physical constants, etc. 


THE CARPENTER STEEL COMPANY 
. 117 W. Bern Street, Reading, Pa. 


—_ Export Department: 


The Carpenter Stee! Company, Reading, Pa 
“CARSTEELCO”. 


(Carpenter ¥F 


IGH NICKEL ALLOYS |Mtiieec rk came 


offer you new opportunities to solve problems 


A COMPLETELY INSULATED 


SPLICE 


in 3 simple steps 





a ~ Sey, OWLY 2 Splice Caps fer 
CTD SoS) 240032 owes 


~ 


A PERFECT WIRE 


TERMINATION 


in] easy operation _ installed with 





. os ‘pres- SURE -tool’ 


1# 16 to 128 wire 


pucwayan O© 





HILLSIDE 
N. 4, 





Write for Catalog P1050 





_«)BLACKMER 
HAND PUMPS 


@ NEWEST DESIGN 
IMPROVEMENTS 


@ GREATER 
CAPACITIES 


@ WIDER RANGE 
OF APPLICATION 


for 


LOW OR HIGH 
VISCOSITY 
Liguips 
New Blackmer Hand Pumps provide easier, OF ALL 
faster dispensing from drums or wheel TYPES 
tanks, and for liquid materials handling up | 
to 28 gallons per minute. 


f 


‘FOR COMPLETE DETAILS 


Folder illustrates models for dispensing, 
refueling, underground tank service, etc., 


’ 


| BLACKMER PUMP COMPANY 
1809 CENTURY AVE... S.W., GRAND RAPIDS, MICH 
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Time is big money to Westclox— 
and this up-to-the-minute new elec- 
tric Westclox Melody is on its way to 
a sales record. It’s a brilliantly-styled 
decorator’s ideal—with a reversible 
or removable case ring to change its 
appearance at will, It is very appeal- 
ingly priced. And there you have two 
of the many reasons why—no matter 
what your product—moulded plastics 
by Kurz-Kasch deserve your most 
careful appraisal. 

The entire clock case—numerals 
and all—is a l-piece compression 
moulded job. Because of its color 
range, dimensional stability and char- 
acteristic of preserving its soft, lus- 
trous finish when cleaned with any 
fluid, the material is urea. Numeral 
colors are masked and sprayed on— 


the trademark color is quickly rolled 
on the raised letters 

Simple? Sure—when you know 
how to do it! At Kurz-Kasch we try 
—by design and materials—to make 
every job as simple as possible. That's 
the best way to keep your costs in line. 
And we work as hard on that as we 


do in excelling in quality—or on our 


punctuality in fitting shipments into 
our customers’ production schedules 
to the best of our ability. 

Our specialty is thermosetting plas- 
tics—from phenolics to Teflon and 
moulded glass-filled polyester. We 
have researched and developed new 
methods and new uses, We would like 
to discuss this with you, 


FOR OVER 35 YEARS PLANNERS AND WMOULDERS IN PLASTICS 


Kurz-Kasch, Incorporated « 1427 Sevth Broadway «+ Dayton 1, Ohie 


BRANCH SALES OFFICES: New York, Lexington 2-6677 * Rochester, Hillside 2415M * Chicago, Harrison 7-5473 * Detroit, 


Trinity 3-7050 * 
Delmar 9577 * 


Philadelphia, Granite 2-7484 * 
Toronto, Girard 9711 * 


Dallas, logon 5234 * Los Angeles, Prospect 7503 * St. Lowis, 
EXPORT OFFICE: 89 Brood Street, New York City, Bowling Green 9.7751. 
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< T P ts for Sor Ser 

prings we ants prin vice 

wictom 8GR) BARNES: ‘GIBSON - RAYMOND DETROIT 41. MICHIGAN 
ANN ARBOR MICHIGAR 


Small Stampings 


> Se 
DIEFEND:O:FF .,, 


PROBLEMS 


Defense Materiels 
specs indicate many 
changes in functional 


requirements. New | 
engineering—new ma- | 


terials. New pressures 


, . 
and strains. 


Diefendorf engineers 


are alert to those re- 


quirements in every 


phase of gear design | 


and manufacture. 


Experimental 
problems invited. 


DIEFENDORF 
GEAR 
CORPORATION 


Syracuse, New York 


S BAR S&S 
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FOR FINER APPEARANCE, 
PERMANENT READABILITY 


ul plates, 1 ” 
e are equipped also to 
vecial finishes to aluminum products and nm 
I ANODIZING by t isive Alumilite p 
“ss. Write today for detailed 1ation and quotatio 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 North Sheffield Avenue, Chicago 22, Ill., Dept. B 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 
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The unique Gerotor principle, found in no other 
hydraulic pumps, operates with high volumetric 
and mechanical efficiency. Both Gerotor elements 
revolve in the same direction at low relative speed, 
resulting in less wear, longer life. Continuous 
fluid-tight tooth engagement means less slippage, 
more uniform flow. Note the relative advance of 
teeth and spaces in the diagrams below. 


Gerotor hydraulic pumps are engineered for 
pressures up to 1000 p.s.i., continuous duty; in 
some sizes, up to 1200 p.s.i., continuous, and 
1500 p.s.i., intermittent. Deliveries range from 
-4 g.p.m. at 1800 r.p.m. to 40 g.p.m. at 1200 
r.p.m. Plain, base or flange mounting. Models 
available for two separate circuits. Write for 
Catalog Sections G-101, G-103, G-104, G-106. 


GEROTOR MAY CORPORATION-—P. 0. Box 86, Baltimore 3, Maryland 


céR OTo R hydraulic pumps & motors 


441 
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special parts for 
the M-1 carbine 
made by 
cold- heading 








1. Front Band Screw 
2. Hammer Spring Plunger 
3. Butt Plate Screw 

4. Recoil Plate Screw 





When hundreds of thousands of these important 
parts were needed, made to strict specifications 
— fast — Uncle Sam turned to Scovill and cold- 
heading. Cold-heading gave these parts the re- 
quired strength by retaining the ‘‘flow lines” 
of the metal. Scovill cold-heading gave them 
the uniformity so necessary for interchangeable 
parts. 

If you’re now faced with a similar problem in 
special parts or fasteners, chances are Scovill 
can help you. Our skilled designers, toolmakers 
and operators can make a tough cold-heading 
job look easy. 


Send us your sample or blueprint. You will 
receive our prompt attention. 


“Guide to the Profitable 
Use of Cold Heading” 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It's 

free for the asking. 


RECESSED HEAD SCREWS + SIMS + TAPPING SCREWS 
STANDARD MACHINE SCREWS + SPECIAL COLD HEADED PARTS 


Al FASTENERS AND 
N il SPECIAL PARTS 
INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


Montclair, N.J. * Detroit + Wheaton, Il! * Los Angeles + Cleveland « San Francisco 


442 








The word precision eotly 
characterizes every relay 
manufactured by Leacu, and 
this precision is most apparent in 
their performance. fpaman a 
se, LEACH can provide relays 
of iestal design for flexibility, 
economy and unexcelled 
psu. Highest standards 
of engineering, materials 
and workmanship. 
For better controls through 
better relays—contact LEACH. 


bEACEH RELAY CO. 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
Representatives in Principal Cities of U. S. and Canada 








for 


SPECIAL 


INSULATION PROBLEMS 


of | 
Polyethylene ons Vinyl 


.. . we offer our facilities 
for special compounds, 
special design, extrusion 
and fabrication. Consult: 


Extruded Products Division 


GERING PRODUCTS 


Pioneers in Electronic Insulation 
KENILWORTH, N. J. 








& a 
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ELC 


STRONGER 





make it 


<_ LIGHTER 








INLAND STEEL COMPANY 


38 S. Dearborn St. - Chicago 3, Ill. 


SALES OFFICES: Chicago, Davenport, Detroit, 
indianapolis, Kansas City, Milwaukee, New 
York, St. Louis, St. Paul. 


PRINCIPAL PRODUCTS: Sheets « Strip « Tin Mill 
Products + Bar Mill Products + Plates « Structural 
Shapes « Floor Plote « Piling + Reinforcing Bors 
Rails and Track Accessories « Pig Iron + Coal 
Chemicals. 
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AI-STEEL 


HI-STEEL GOES FARTHER. With proper design, three 
tons will ordinarily produce the same number of units 
formerly requiring four tons of ordinary carbon steel. 


HI-STEEL REDUCES DEADWEIGHT. Its high strength-to- 
weight ratio permits reduction of sectional thicknesses 
without corresponding decrease in strength. 


HI-STEEL IS TOUGH. Nearly twice the yield point of 
structural grade carbon steel. Higher notch toughness, 
fatigue strength, abrasion resistance. 


MI-STEEL IS DURABLE. Its tight scale resists atmospheric 
corrosion four to five times as long as ordinary struc- 
tural grade carbon steel—and has been known to 
perform 12 times as long under abrasive conditions 
depending on the abrasive medium. 


HI-STEEL IS EASY TO WORK. It can be fabricated hor 
or cold, punched or drawn, welded or riveted—with 
little or no change in standard shop practice. 








Add EXTRA LIFE to If joints in your product 


machines and products! call for a liquid cement— 
you need fast-setting 


WEAR-PROOF WITH 


CARBOLOY, | ov: 100 


and TAKE ADVANTAGE OF: 
CEMENTED CARBIDE ... faster ultimate joint-strength 


.. high tensile strength 
... high flexural qualities 
... good resistance to impact 
.. Stability over wide temperature 
range 
.. high moisture resistance 
.. high dielectric qualities 
. ready to use 
. transparent 


AMBROID has everything you need in a 
fast drying, transparent non-toxic liquid 
in 2 os and 4% oz tubes, pints, quarts, 
and one gallon cans, drums. Write for 
data sheet. 


| AMBROID CO. 


Keeps saws in line months longer! 304 Franklin Street 
Saw guides on saw setting machines took a terrific Boston 10, Mass. U. S. A. 


beating, resulting in costly downtime and maintenance 
One saw manufacturer corrected this by wear-proofing 
the guide jaws with Carboloy Standard Blanks. Re- 
sults: little or no downtime or maintenance! 




















Socket life increased 10 times! | & . tl 
Socket wrenches, used for driving hard- } W Za rdry lik 


ened self-tapping screws, wore rapidly 
and slipped off the screw head, marring ~ ' ? ] 

the product. The J. H. Williams Co. cor . HW TRE FOR AY 
rected this by using inserts of Carboloy 
cemented carbide. Life is increased at ‘ 
least 10 times over all-steel sockets; ~ ’ drameter w 
product scrap is greatly reduced Por t 


Extra-accurate extra thousands of times! ' 


Carboloy cemented carbide discs on the measuring faces of 
micrometers give greater accuracy, longer life. Scrap in the 
finished product is held down; frequent rechecking and refac- 


ing is eliminated IMMEDIATE CAPACITY 
FOR DEFENSE 


DTT 





ww better time to wear-proof with Carboloy 


cemented carbide than today, when machine and SUB-CONTRACTS 


material conservation is so important? STRAIGHTENING & CUTTING 
Case history after case history proves that wear-resistant Perfect straight lengths to 12 ft. 


. . . .00 ° di 
Carboloy cemented carbides combat wear, improve qual- AS to .125 diameter 


ity and increase the life of machine parts and products WIRE FORMS 
. . . : P 0015 to .080 diameter 
. increase it as much as 100 times in some cases! 


’ ; ‘ A; SMALL METAL STAMPINGS 
Get your equipment rolling and keep it rolling for 0025 to .035 thickness 


defense and essential civilian production. Wear-proof with .062 to 3 inches wide 
Carboloy cemented carbide. Write, wire or phone: * 


Specializing in Production of Parts 
for Electronic and Cathode Ray Tubes 


CARBOLOY COMPANY, INC. De Ho ot 
A General Electric Affiliate Send Blueprints or Samples for Estimate 


11105 E. 8 Mile Bivd., Detroit 32, Michigan ART WIRE & STAMPING co. 
227 High Street _ Nework 2, N. 
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, Gynithe-Geak 


Ball Bearings 
| : 


an 
. ee) i fam 
a“ 


CURTIS STRAIGHT-O-MATIC in a leading New England Steel Mill 


SO M-R-C Synthe-Seal Ball Bearings 
used in the CURTIS 600AA STRAIGHT-O-MATIC 
METAL STRIP GRINDER & POLISHER (either wet or dry 
operation), equipped with synthetic rubber seals — provide 
positive protection against grit and moisture, assuring smooth 

trouble-free operation and low maintenance cost. 


_Z 


MARLIN-ROCKWELL CORPORATION, Jamestown, New York 
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FOR MANUFACTURERS OF 
PORTABLE EQUIPMENT, CARRYING 
CASES, PARTS BOXES, Etc.! 


Here is the handle you have 
been looking for—one that is 
ideally suited for anything that 
must be lifted by a side carry- 
ing handle. Because we could 
not buy anywhere a satis- 
factory handle for the thou- 
sands of cases manufactured 
by Bendix and needing such 
an item, Bendix-Friez engineers developed this handle 
to meet Air Force and other government specifications 
for many kinds of special equipment. The unique, rugged 
design of this ‘ah oy with its “snap-back” feature, is 
such that neither shock nor vibration will cause it to 
rattle. Built of aluminum and stainless steel, it can be 
riveted or welded to the 

side surfaces of any kind 

of container or depressed 


a 

J es 
in the sides. Available in en 
large or small lots. orders 
filled ; @ Z 


other Government 


specifications 


promptly. Write 
for prices. 


faa 
FRIEZ INSTRUMENT DIVISION of 
{ 1336 Taylor Avenue poner pnw oll 


Baltimore 4, Maryland 
Expert Sales: Bendix Internationa! Division, 72 Fifth Avenue, New York 11, N.Y 


Please send me one sample Bendix-Friez Handle for my inspection. | will 
return it if not interested. 





FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"‘built-in,” 
RUGGED 
DEPENDABLE 
LOW IN COST 


PATENTED: No. 2,421,321, Cat. No. 521306-997 


© 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many ore especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 











CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 





Daixit-lowpRey 
—_ Machine (,orporation 


of the Dixie Cup Co.) 7 DESIGNERS 
Write: AND BUILDERS OF 

DIXIE-COWDREY SPECIAL PURPOSE 

Fitchburg, Mass. MACHINERY 


Telephone: Fitchburg 5200 




















How to estimate the time any 
machining job will take 


Whether « job involves drilling, boring, tapping, threading. 
Grinding—or any other operation—this manual tells you 
exactly what to consider in estimating job-time. It covers 
every step—from setting up the job, to tearing it down— 
giving reasonable time values for each, based on actual 
experience. 


— SEE iT 19 DAYS FREE 
MACHINE- McGraw-Hill Book Co., Ine... w. 42 
| Send me Nordhot’s 
SHOP | 10 days’ examination on approval. In 
$6.50, plus few cents for delivery, or return book. 
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With MB products, of course, you can 





give Vibration Problems the 
FULL TREATMENT 


One thing is sure about your vibration problem. The more 
“tools” you have to deal with it, the faster you get your 
answers, the better the results you achieve, the more work 
you save. 

And here is the equipment for the job. These MB products 
ean help you in the four essential phases of vibration control 
work. 


MEASUREMENT: 


The improved MB Vibration Meter 
interprets the nature of vibration 
picked up. It gives you direct read- 
ings on velocity, acceleration or 
displacement of vibration by sim 
ple switch selection. A rugged, 
accurate and portable unit, it is 
being used effectively both for 
quality-control work and research. 


EXCITATION: 

Want to know how your prod- 
uct will fare against vibra- 
tion? Then subject it to vibra- 
tion simulating that found 
under operating conditions by 
means of an MB Vibration 
Exciter. Within minutes or 
hours see the effect of years 
of vibration on your product. 
Available in forces of from 10 
to 300 pounds, MB Exciters 
can fatigue-test products 
ranging from electron tubes 
to heavy axle shafts. 


DETECTION: 


The MB Vibration Pickup has 
practically no lower limit on 
amplitudes to which it re- 
sponds. It stands up in heavy 
duty work as well. It con- 
verts vibratory motions to 
electrical voltages which can 
be measured by the meter. 


Many engineers now know that 
Isomode* Mounts not only simplify 
designing, but provide superior iso- 
lation as well, Possessing equal 
spring rate in all directions, these 
units absorb vibration in all planes, 
and may be installed at any angle. 
They have high load capacity in 
sma!) size. Also unusual stability 
for their softness, and self snub- 
bing feature for overloads. 


*Trade-Mark Reg. U.S. Pat. Off 


Get a more complete picture on your own vibration problems by doing what so many companies 
have found to be good practice— make MB your headquarters for vibration control information. 


More data and bulletins on 
Bore date snd bulletine on THE MANUFACTURING COMPANY, Inc. 


yours for the asking. Write 


to Dept. L-6 1060 State $t., New Haven 11, Conn. 


PRODUCTS FOR MEASUREMENT... REPRODUCTION ...AND CONTROL OF 
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READY NOW! CATALOG NO. 50 


SYNCHAON 


TIMING MOTORS TIMING MACHINES 
CLOCK MOVEMENTS 


.». DETAILED INFORMATION FOR DESIGNERS OF 
TIMING DEVICES ... 


HANSEN MANUFACTURING CO., INC. (5-5!) 


Princeton 5, Indi 





Please send SYNCHRON Catalog No. 50 
Name 
Position 
Firm 


Address 








2D 


Purebon~ 


solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 


Write for your copy today. 
=] PURE CARBON CO., INC. 


448 HALL AVE. ST. MARYS, PA. 
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They never miss 


this HEADLINE 


~> rrr? 


and the savings in time — and screws — 
make news wherever they see it on 
P-K Size-marked Gear Grip Socket Head Cap Screws 


The SIZE-MARK on Parker-Kalon Socket Head Cap Screws is something 
no workers can miss, whether they are beginners or veterans. 

When they see it, errors and confusion are avoided. Sizes are issued 
correctly, used correctly—there’s no time wasted checking and 
changing, no spoiled work. 

In the tool-crib, the P-K Size-mark speeds up sorting of left-over, 
mixed screws, without the bother of “miking” or gauging. It puts screws 
back in use that might otherwise be discarded because sorting is 
“too much bother”. 

Only Parker-Kalon offers the Size-mark and Gear Grip on Cap Screws. 
They are wanted, in tremendous quantities, for more of industry's finest 
products than ever before. For DO or other assemblies, set your standards 
by P-K quality. Your P-K Distributor will apply his long experience 
to your most difficult problems of planning and procurement. 

Parker-Kalon Corporation, 200 Varick Street, 
New York 14, New York. 


Sold through Accredited Distributors. 


PARKER-KALON’ 


MORE HELP FOR ASSEMBLY PLANNERS 
(lb f The New , 
P-K Socket Screw Dimension Finder 
SOCKET SCR EWS A pocket-size plastic slide chart gives you all 
essential dimensions of P-K Socket Cap 


Screws, Set Screws, Flot Head Socket Cap 
SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS 


Screws, Stripper Bolts, and Pipe Plugs. 
FLAT HEAD SOCKZT CAP SCREWS * STRIPPER BOLTS * PIPE PLUGS * HEX KEYS dedhadien Set Seren Bukie Chast, and 


Thread Length Formule. Available, FREE 
from your P-K Distributor. 
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se symbois mean 


INFINITE 


Anyone whw plants seed haphazardly car 
expect haphazard results. Planting seed 
properly takes a lot of care. 


It's the same way with our business. We 

get a lot of small orders, and welcome 

them. But, like most businessmen, we want 

our small accounts to grow into larger 

Ser Khe s9¢ 4 ones. We'vo found that the only way to get 
— -ontrol big orders, is to get small ordere and do 
o = * . them well. That's been a continuing policy 
with us. We've made gears from thou- 
sands of patterns, and we have the engi- 
neering staff to provide any special gear 

in any size, for any purpose. We like to 

_ feel that our garden of customers grew 
from well-cultivated seed. Tur Ean 
_ Gran & MAcumnE Co., 4707 Stenton Ave., 


open Perri EARLE DEM GEARS 


v 
vi 


complex circuits 
thru 
multi-pole 
tap switching 
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They are the shapes of contacts 
used in ESCO multi-pole, ro- 
tary, detent switches. These ele- 
ments, specially grouped to meet 
your particular switching re- 
quirements, give single-handle 
control of complex circuits. 


An infinite variety of 
circuit sequences can be 
obtained by proper assembly of 
ESCO contact terminals, rotor PRECISION DIE MADE — LOWEST POSS:8.E COST 
blades, detent plates, and frame DAYTON ROGERS MFG. . 
elements. Whatever the control lis 7, Mi 

function you require ... it can 
be obtained with an ESCO 
switch. 


Exclusively a monutacturer of 
THESE SPECINCATIONS CURTIS wniversac joints 
cover wide operating necds : 
Ratings i0A, 125 VAC/5A,125 VDC FOR A 
QUARTER . Ball type for light duty 
Positions ...... 4, 8, or 16 ale a - heavy duty 
COST .. below that of most CENTURY ys mae _ 
“standard” switches 2) nih ad teed 
’ Complete range of 14 sizes 
stocked 3%” thru 4” O.D 
Special inquiry for other thon 
stock sizes and for speciol 
applications invited 














ere 19s) 


is Standorc!s 
ex xceed the Class | 
specifications set 
for em Army 
Navy ond Air Force Write for Free Price List and 


& ELECTRO SWITCH ff ree fer fg tg iw 





CORPORATION CURTIS UNIVERSAL JOINT CO., INC. 


167 King Avenue, Weymouth 88, Mass 11 BIRNIE AVENUE, SPRINGFIELD 7, MASS. 
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GUIDEROL 


TRADE MARK 


Roller Bearings 
CT Series 


wew Procrece ~ GUIDEROL 
...solves your VOUGHER bearing problems 


The McGill GUIDEROL Roller Bearing is especially designed to take advantage of the 
greater capacity of cageless roller bearings — without the danger of roller skewing. This 
new principle of construction features guided rollers that overcome skewing tendencies and 
eliminate the need for space wasting cages and internal looseness. Load capacity in cylindri- 
cal roller bearings is not only increased with Guiderol Bearings but this advantage is effec- 
tively applied to faster and more precision applications—not before possible with full type 
cylindrical roller bearings. You will profit by investigating these and many other advantages 
of Guiderol Roller Bearings. 
Bulletin GR-5O lists proposed standard 


sizes in CT Series (interchangeable with 
cylindrical type jimensions for FT 


GUIDED ROLLERS PREVENT SKEWING — BINDING Series (interchangeable with osdinery 
needle type dimensions) Write McGill 

P ° —_— Manufac i Inc 201 No 

A guide rail on the inside Loleocae Bee Vaoussien. tediene tet 


x iii . your copy 
| diameter of the outer race . 
I maintains roller alignment. 

vo Normally no correction is 


| required. Should misalign- 
- ment cause tendency to 
— — skew, the guide tail touches 
grooved rollers back into 


—_ | jm a: a) position by momentary con- precision 
- tact at Y. X indicates direc- : 
(72244424 hearings 


Fig. A Fig B tion of roller rotation. 





| 
| 
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‘Tell Us Your Production Problems . 





N Logan plant floor area, 
over 100,000 sq. ft. 


Logan production equip- 
ment, over 150 modern 
productive machine tools. 


Logan's approximately 


500 employees have an 
average of 10 years with 


e yt BEST 
eR See it a tn 





Locansront machine co. 1c, EPRI 


| ONE WASHER INSTEAD OF TWO 


the company . . . a contin- 
uous service total of 5,000 
man-years. 


Logan manufactures 
6,975 standard cataloged 
items. 


Logan serves more than 
6,000 customers annually; 
99.6% satisfied. 


Let Logan engineers 
help you design 
your Air and Hy 

draulic Circuits, 


. We'll Help You Solve Them 


“LOGAN: AIR AND HYDRAULIC EQUIPMENT 
° SINCE fiend 


AIR CONTROL VALVES 
AIR CHUCKS 
AIR CYLINDERS 


CATALOG 100-4 
CATALOG 70-1 


CATALOG 100-1 
AIR and HYDRAULIC PRESSES 


HYDRAULIC CONTROL VALVES 
CATALOG 200-4 
HYDRAULIC CYLINDERS 
CATALOG 200-2; ALSO 80-2 
HYDRAULIC POWER UNITS 
CATALOG 200-1 
SURE-FLOW COOLANT PUMPS 


COLLET GRIP TUBE FITTINGS 


CATALOG 51 


CATALOG 62 


CATALOG 44 


FLUID POWER SPECIALISTS SINCE 1916 





witH WEATHERSEAL! 


the Weatherseal Washer combines a metal and a compressive, 


sealing washer, hydraulically bonded and “cured” together to 


provide just one piece to handle. 


The compressive material is 


‘ composition rubber or neoprene, and it does a real job of sealing 


as this actual cutaway photo shows: 


WEATHERSEAL 
—_-_—s> 


BLACK AREAS 
__ ARE NEOPRENE 
a COMPOSITION 


*— BOLT 
Pat. applied for 


‘ AUTOMATIC 


MERCURY CLUTCH 
Performance-tested for Years 


on Thousands of Installations 





for ELECTRIC MOTORS 
@ SAVES starting current 
@ CUSHIONS motor starts 








Note that the neoprene is extruded under compression to com- @ PREVENTS motor damage 


pletely seal the outer edge of the metal washer as weil as the 
fastener shank, through the metal sheets to the nut. 


APPLICATIONS: Sheet metal roofing and siding 


+ Auto body and chassis assembly « Sheet metal 











for GASOLINE ENGINES 
@ ELIMINATES stalling 
@ INSURES load-tree starting 
@ PERMITS throttle control 


ductwork + Porcelain-to-metal assemblies. 


t 


POPSEALS are fasteners you specify or supply—nail, bolt, sheet 
metal screw, etce.—assembled in our factory with W eatherseal 
Washers, ready for use. Reduce your inventory items with TOP 
SEAL! Write for sample and prices, stating your fastening or 
sealing problem. fay *n production performance and large stocks 
maintained tor quick shipment assures you of meeting your own 
production schedules. 


FABRICATED PRODUCTS COMPANY 
WEST NEWTON, PA. 
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A Mercury Clutch not only improves the performance of 
appliances and equipment powered by electric motors 
and gasoline engines but also adds to their saleability 


For full information write today for Bulletin PR-3. 


Mercury Clutch Division 
AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 





JOHNSON BRONZE JOHNSON BRONZE 


SLEEVE BEARING 


a 


SLEEVE BEARING 











DATA 





RAPHITED SLEEVE TYPE BEAR- 

INGS were developed primarily for 
applications where lubrication is difficult, 
likely to be neglected and where the speed 
of the shaft is too slow to sustain an oil 
film. They are also used in some applica- 
tions where ordinary lubricants might dam- 
age goods or food products in process and 
where temperatures are too high for oil 
or grease. 

There are three fundamental types avail- 
able: cast bronze with serrated grooves, 
cast bronze with graphite plugs and bronze 
sheet metal with serrated, rectangular or 
diamond shape indentions. 

In the cast bronze serrated type, minute, 
dovetailed grooves are cut into the bear- 
ing surface at a 7 degree lead. Graphite is 
then compressed into these serrations and 
remains permanently in place. This type 
provides from 40 to 45% graphite contact 


BRONZE 
GRAPHITE 


Serroted type 
graphite bearing 
Note the 7° leod 
ond the dovetoil 
shape of the ser 
rations. 


with the shaft which increases slightly 
with wear. 

Plug type graphited bearings are pri 
duced by drilling holes of a suitable size 
in 4 cast bronze bearing on a staggered 
pattern through the wall. Stick graphite 
is then forced into these holes and remains 
permanently in place. 

In some applications, ordinary oil 
grooves or combinations of oil grooves can 
serve as recesses to hold the graphite. It 
is also possible to compress graphite into 
grooving on the flange of cast bronze bear- 
ings when the application requires it. 

The first step in producing bronze sheet 
metal graphited bearings is to cut serra- 
tions longitudinally into coiled strips of 
sheet bronze. The graphite is then forced 
into these serrations by a high pressure, 
patented process and baked under a care- 
fully controlled temperature. The strip 
material is then blanked and formed into 





Limiting Factors For Successful Performance 
1-Speed—toad Factors: 


(a) For constant running shafts-PV = 18,0008 
im (min.) $q. Mm. pro). areca 


(b) For constant running shafts (with supple 
mentary lubrication) PV =< 120,000 in (min.) 
8q. in 

(c) For Oscillating shafts—PV = 60 ,000¢# in (min.) 
sq. in 

(d) Intermittent service—PV= 120.0008 to 
250,000 in (min.) sq. in. (use safety factor) 


2-Bearing Pressures: 


(a) All graphite jobs (without additional lubri- 
cation) 40 to 50# sq. in. (for speeds of 30 ft. 
per min.) 


(b) With supplementary lubrication 350# sq. in. 


3-Temperatures: 


(a) Standard graphited bushings—Satisfactory 
up to 250° F. 275° F. (Using conventional 
leaded bronzes and serrated type.) 

(b) For temperatures up to 400° F. Conventional 
leaded bronzes with graphite plugs 

(c) For temperatures—-Up to 1000° F. Special 
lead bronze alloys with graphite plugs. At 
higher loads, oil should be used in conjunc- 
tion with the graphite plugs for higher 
efficiency. 


4-Running Clearances: 


(a) Constant running shafts 50% higher than 
standard. 


(b) Oscillating shaft—Standard allowance can 
be used. 


5-Wall Thickness: 


Minimum thick. 
for O.D. up to 1" 
Minimum thick. 

‘»"” for O.D. over 1" 
Max. wall thick.—Optional to designer. For 
preg type graphite-—wall to be same as 
diameter of graphite plug — min. 

6-~ Graphited bushings should be recom- 
mended for speeds less than 30 ft. per min. 
for at such low speeds it is impossib | «to 
develop film pressure necessary to prevent 
metallic contact. 


Serrated type 


7-Stock Allowance for finishing 


(a) It is necessary to finish bushing in assembly. 
caming stock allowance of not more than 
0.005 should be allowed for cast bronze 
graphited 
(>) At least 0.004 stock for burnishing sheet 
metal graphited. 


cylindrical shapes. In producing the cylin 
drical shape the serrations automatically 
become dovetailed which holds the graph- 
ite permanently in place 

Cast graphited bearings can be reamed 
in place, a maximum of 0.005 stock being 
removed. Sheet metal bearings must be 
burnished in place 
Johnson bearings is not soluble in water, 


The graphite used in 


oil or gasoline. An occasional application 
of oil or grease where permissible will 
greatly increase the life of the bearing anil 
lower the coefficient of friction. Cait 
graphited bearings are recommended f@ 
applications having slow speeds and mini 
mum loads For intermittent service @ 
oscillating motion we recommend s' ct 
metal with graphite. Quantity is a fucta® 
also and in large production runs of any 
given size, sheet metal is surprisingly lo# 
in cost. 


Ledaloyl Bearings 


While graphited bearings are sometimes 
referred to as “Self-Lubricating"’ Johnson 
Bronze produces another type by powder 
metallurgy known as Ledaloy!. This bear- 
ing is low in cost, high in efficiency and 


holds up to 35% oil by volume. It is 
particularly economical when produced as 


a self-aligning, flanged or other odd shaped 
part as there is no machining required 
Write for complete details 


This beoring dota sheet is but one of a series. You con get 


the complete set by writing to— 


er 


SLEEVE BEARING HEADQUARTERS 


508S. MLL ST. + NEW CASTLE, PENNA. 
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Imagine your dog’s delight on seeing a solid column of biscuits 
160’ long and 42” wide! That's the carrying surface of this 
‘Cambridge Woven Wire Conveyor Belt in a recirculating oven at 
Kendall Foods Company, Bell Gardens, California. 


Walanced Weave, specified for this installation, is low in cost, 
eliminates creeping of the belt on the drive pulley, and provides 
high tensile strength. Open mesh of the belt allows free circula 
tion of heat within the oven crumbs and broken bits of biscuit 
fall through the belt, cannot foul up automatic packaging 
equipment at the end of the oven. 


Whether you're baking biscuits, processing meat or canning 
vegetables, there’s a Cambridge Woven Wire Conveyor Belt to 
help mechanize your production. Stainless steel to meet sanitary 
codes is a standard material of cor struction 
for our foed plant customers. Call in your 
Cambridge field engineer today, let him 
explain the superior construction features of 


Cambridge Woven Wire Conveyor Belts... 


The Cambridge WRITE FOR FREE 
Wire Cloth Co, “*%At terrestres 


: and describing 
Dept. P » Cambridge 5, Md. conveyor belt 

GTA | epscia installations for 
NVEYOR META food, metaiwork- 
BELTS : > ing, chemical, 

OFFICES IN PRINCIPAL INDUSTRIAL CITIES ceramic and other 

See “Belting - Mechanical" in your processes. 
Telephone Directory. 
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DOES YOUR PROBLEM 
INVOLVE | . _ __ “arrasion Resistance 


Strength in Tension 
and Compression 
Hardness & Toughness 
Pressure-Tightness 
* Resistance to Erosion 


° Resistance to 
... If so Frictional Wear 


CONSULT US fatigue Resistance 


Most certainly there is one of “our own alloys,” or one 
of the many non-ferrous alloys we make that will meet 
your exact requirements—At any rate, our long and 
varied experience as Metallurgical Engineers ond 
Founders is at your service for any problem or product 
you may hove 


Please send me a copy of your latest “Reference Book of 
Bronze Casting Alloys.” 


AMERICAN MANGANESE BRONZE 


COMPANY 


4705 Rhawn St., Holmesburg, Philadelphia 36, Pa. 
PITTSBURGH, PA 


Established 1909 


this TUTHILL 
Automatic Reversing Pump 
helps answer design problems 


If your 
problem involves 
driving the pum 
from a reversing shake, 
Tuthill Model R is a 
practical answer. This automatic 
reversing pump delivers from the same port 
regardless of direction of shaft rotation. Its 
flexibility of performance makes it ideal for 
lubrication and coolant service, particularly 
wherever the ultimate direction of shaft 
rotation is not known. Capacities from 
1 to 200 g.p.m. and pressures up to 
100 p.s.i. 


Write for Tuthill Reversing 
Pump Bulletin 


x 


TUTHILL PUMP COMPANY 
939 East 95th Street, Chicago 19, Illinois 
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© Any 


YOU NEED 


WITH 


EARNOTO 


. . . because it is available in single, double or triple 
reductions, offering a range of speeds: 780 through 
7.5 r.p.m. Motor rating from 1 h.p. through 60 h.p.— 
A-c or D-c. The motors and gear units are each self- 
contained and readily separated . . . gears in multi- 
reduction units may be inspected, without uncoupling 
from driven machine. 


These small, compact, self-contained units simplify 
the direct application of electric drive to individual 
machines. 


GearMotoR conforms to the recommended standards 
of the American Gear Manufacturers Association and 
the National Electrical Manufacturers Association. 





ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 





TV and RADIO MANUFACTURERS ARE MAKING 


























C> In COMPONENTS 
C> In MATERIALS 
C> In SPACE 

C> In WEIGHT 

C> Im LABOR 


wis Federal 


SELENIUM 
RECTIFIERS 


Yo got to hand it to Federal Selenium 
Rectifiers for the vital job they are doing for 
America’s leading television and radio receiver 
manufacturers! 

Power transformers, rectifier tubes and filter 
chokes are being eliminated ... heavy percentages 
of copper and steel are being conserved. . . receivers 
are more compact and efficient ...space and weight 
are saved in production, shipping and warehousing 
... assembly time is saved... costs are cut up and 
down the line and production facilities are kept on 


Federal ‘PREFERRED TYPES” Handle the move. 


Product-design engineers with power conversion 


90% of Today’s TV. Radio Replacements: problems that can be solved with Selenium Recti- 
= = 


fiers are urged to get in touch with Federal — the 

004 : ¥ 1 Volts originator of the Miniature Selenium Rectifier. 

FTR I Used for Replacing 50-100 MA, 130 " Federal—and only Federal—has the most complete 
FTR 1010 Used for Replacing 150-250 MA, 130 Volts information available today on this outstandingly 


FTR 1023 Used for Replacing 300-350 MA, 130 Volts versatile unit. Send your requirements to Dept. 
FTR 1021 Used for Replacing 450 MA, 130 Volts F-442 for a quick reply! 


America’s Oldest and Largest Manufacturer of Selenium Rectifiers 


| Federal Ielephone and Raalo Corporation 


fm 


E> SELENIUM-INTELIN DIVISION, 100 Kingsland Road, Clifton, N. J. 
“te 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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Amazing NEW 
REVERSING TRANSMISSION 


Solves Numerous Design Problems 


Typical applicotion of Snow- 
Nabstedt Reversing Transmission 
by Gobb Mfg. Co., Windsor 
Locks, Conn. on its ““Motoroller”. 


@ SO UNIQUE — One unit combines forward, neutral, 
reverse and reduction . . . no separate clutch required! 
Has coaxial input-output shafts. 

AMAZING PERFORMANCE — Reverses occasion- 
ally, or frequently, under full load, without hegitation! 
Transmits 2 to 12 H.P. with 3.75: 1 reduction in both 
directions. 

HAS MANY APPLICATIONS — Suits design needs 
of machine tools, consiruction, agricultural, and mate- 
rials handling equipment 

REDUCES MAINTENANCE —is adjusted exter- 
nally, without dismantling! Its pinions can’t overheat; 
are long-lived. 

SAVES MONEY — Eliminates separate gear box, 
clutch, countershaft and mounting brackets in many 
applications. SAVES assembly time, servicing prob- 
lems, and improves product appearance. 

SAVES SPACE — The most compact transmission 
available . only 9-1/16” x 8” x 9-1/2”. 
QUALITY-ENGINEERED— Designed by makers of 
Joe’s Famous Gears, world-renown for 46 years. 
Have our capable engineers produce transmissions to 
serve your defense equipment needs! 


WRITE TO-DAY for descriptive bulle- 
tin or specify your needs, stating 
application, input and output speeds 
desired, H.P., power source, equip- 
ment to be driven. 


The 
SNOW-NABSTEDT 


GEAR CORP. 
P.O. BOX 1753, NEW HAVEN, CONNECTICUT, U.S.A. 
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An Arwoot 


casting saves 
time! money! = 


Arwoon’s engineering skill and produc- 
tion efficiency make it possible to produce the 
cam illustrated by the precision investment 
casting method. 

This is a stainless steel release cam for 
food machinery. Originally it was to have been 
machined from a 2” solid cube of steel. But 
made as an investment casting, all machining 
has been eliminated except the drilling of one 
small blind hole and the turning of the shank 
to a tolerance of + .0005. Notice the details of 
the slot and cam groove which are held to 
tolerances of .004. 

While the saving of valuable machining 
time is important, it is interesting. too. that 
an actual saving of 58°¢ was made over the 
cost of making the cam by other methods. 

Perhaps you have a production problem 
that Arwood can help you solve. Our engineers, 
with years of experience in many industries, 
often are able to make valuable suggestions 
that result in important savings in manufac- 
turing. 

For more complete information about the 
accuracy, the lower costs and the versatility of 
precision casting, write for our booklet, “A 
Critical Survey of Investment Castings.” 


PRECISION CASTING CORP. 
68 WASHINGTON STREET + BROOKLYN 1, NW. Y. 


Plants: Brooklyn, N. Y., Groton, Conn., Tilton, N. H. 














@enith 


HAS A WIDE RANGE 
OF CARBURETOR TYPES 





TO FIT A WIDE RANGE 
OF APPLICATIONS! 


Are you looking for an unusual size or type of 
carburetor? Perhaps Zenith* has the answer to 
your problem. For more than 35 years Zenith 
has been designing and building carburetors for 
every type of engine—ranging from single 
cylinder lightweights to the most rugged and 
powerful of gasoline engines. The chances are 
you can use a unit Zenith is now making and avoid 
the cost of a specially designed carburetor. 

On the other hand, if your carburetor require- 
ments are highly specialized, Zenith’s engineer- 
ing experience will prove invaluable in solving 
questions of placement, efficiency and economy of 
operation. Just remember, whatever your carbu- 
retor problem, it will pay you to look to Zenith 
for the answer. REG. U.S. PAT. OFF 


ZENITH CARBURETOR oi: 1s:0n oF 
696 Hart Avenue 
Detroit 14, Michigan Aviation CoaPpokation 
MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 


Export Seles: Bendix international Division, 72 Fifth Avenue, N.Y. 11,N. Y. 


The Controlled Blow 


HYDROPUMP 


PROVIDES COMPLETE CONTROL OF 
VOLUME * + + DIRECTION *« + * PRESSURE 
AT THE PUMP without Valves 


These are only some of the features that the 
HYDROPUMP offers. For complete information, 
write for Bulletin 100-P. 


MILWAUKEE HYDROPOWER, wc. 

















3445 N. 35th St. Milwaukee 16, Wis. 





Imperial 


TRACING CLOTH FOR HARD PENCILS ) 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distingyished by its 
special dull drawing surface, on 
which hard pencils can be used, 


a 

giving clean, sharp, opaque, non- | } ne 

smudging lines. Iii ) ( j | la 
Erasures are made easily, without 

damage. It gives sharp, contrasting 

prints of the finest lines. It resists AA 

the effects of time and wear, and —_a PENCIL ft 

does not become brittle or opaque. { TRACING - Gey: 
Imperial Pencil Tracing Cloth is ry CLOTH 

right for ink drawings as well. Nek 


c 
LEADING STATIONERY AND DRAWING MATERIA EALERS 
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MERC OID 


AUTOMATIC CONTROLS 


404 THE HOME AND INDUSTRY =; 











TURERS OF RELIABLE 
CONTROLS AND 
NTACT SWITCHES 








MERCOID NON-CORROSIVE SWITCHES 
ELIMINATE ALL CONTACT TROUBLE 


* QUALITY 
ACCURACY 
DURABILITY 
PERFORMANCE 
DEPENDABILITY 
SAFETY FEATURES 
EASY INSTALLATION 
QUICK ADJUSTMENTS 
SIMPLIFIED WIRING 
UNFAILING SERVICE 








If you have a control problem involving the automatic 
control of pressure, temperature, liquid level, mechan- 
cal operations, etc., it will pay you to consult 
Mercoid's engineering staff—always at your service. 








Complete catalog sent upon request 


THE MERCOID CORPORATION - 4217. BELMONT AVENUE - CHICAGO: 41+ ILLINOIS 
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WHEN YOU PUT A LOT OF 
LITTLE ONES INTO A BIG 
ONE — MAKE SURE IT’S A 


JELLIFF DIPPING BASKET 


70 years making Wire Mesh have taught 
us a lot about this material, its fabrica 
tion, and uses 


We make Dipping Baskets of any ductile 
metal, and in any size and shape your 
products and process require 


Naturally we believe we make them just 
a little bit better than the other fellows 
do and a lot of people who mrn to 
us regularly for their Dipping Baskets 


seem to agree with us . 
The Toft-Peirce SUPERPOWER magnetic 


re v » , » , 
So—for Degreasing — Pickling — Plating chuck is demonstrably the most powerful 


Anodizing Washing Heat Treating 


magnetic chuck made, possessing holding 
— or for just plain Bulk Handling or 


power even greater than is demonded by 
Storage of small parts in large quantities, 


lec JELLIFF give you a no-cost no- 


the latest machine tools. Shown below is a 
coil which helps give this famous chuck 
obligation estimate for your next require- its SUPERPOWER. Accurately form wound 
ment of Dipping Baskets Send a blue- 


print or specifications to Department 24 


from cotton-covered enamel wire and care- 
fully toped, ‘:e coil is then impregnated 
with insulating varnish 





ond precisely baked to 


assure the high dielec- 

THE C. 0 JE MFG. CORP. trie strength necessary 
DIPPING BASKETS WIRE MESH PARTS to withstand heat gen- 
LEKTROMESH WIRE CLOTH : erated through constant 
RESISTANCE WIRE y aq STRAINERS - FILTERS 


SOUTHPORT CONNECTICUT 








use. 











- help you design better products 


a) a 





HUNDREDS OF PRODUCT-DESIGN 
ENGINEERS CONTRIBUTED 
DATA AND NOTATIONS FOR 
“DESIGNING WITH DOLLARS” 


. . . this wealth of design information on 35 different classifica- 





tions of product components and fabrication methods . . . from 


the June issue of PRopUCT ENGINEERING . . . is now available ;, 
When you need electrical coils, 


in reprint form. You can obtain copies for permanent reference why not take advantage of 34 
years of experience, engineering 
at 75 cents each from our READER SERVICE DEPARTMENT. competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


PRODUCT ENGINEERING OTO-COIL'CO.n. <> 


COIL SPECIALISTS SINCE 1917 
McGRAW-HILL BUILDING, NEW YORK 18, N. Y. 65 PAVILION AVE 
PROVIDENCE 5, RI 
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Uneepac... 


the new Johns-Manville 





Here at Last is an automatic ring packing that’s 
designed to eliminate one of the most common 
causes of packing failures! 

A glance at the cross section above will show 
you why. Note the projecting portions of the 
center section of each Uneepac ring. These pro- 
jecting “legs” provide an effective safeguard 
against damage by excessive gland pressure. 
Header and follower rings are therefore seldom 
required. 

Another important advantage is also provided 
by this unique design. Each Uneepac ring centers 


"IN | 


automatic ring packing 


itself on the preceding ring so that the entire 
set is aligned vertically and nested perfectly. 
This feature practically insures trouble-free 
installation. 


If you are looking for an automatic ring pack- 
ing that seals effectively in a minimum of space 
. . Operates with a minimum of friction . . . and 
is instantly responsive to fluid pressure changes 
. you will want all the facts about Uneepac. 
Bulletin PK-58A is free for the asking. Just 
address Johns-Manville, Box 290, New York 16, 
New York. 


Johns-Manville PACKINGS & GASKETS 
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ieosanonrneve: FASTER...EASIER 


Your aintiaain of the Microcarb Control for 


@ 
precision heat-treating is a big help to the gear industry. Aissebly with 


We are proud to be among the first to obtain 


such revolutionary precision control. DRIV LOK PINS 
os 


% Low Cost 
% Wide Selection of Materials 


* Versatile... Types for 
Most Applications 


% Vibration and Shock-proof 











2-sreps? 




















Now, for the first time . . . DRIV-LOK Pins speed assembly be- 


. we are able to control case carbon content on cause they require only a drilled 
carburized parts. hole for installation—no taper or 

. F | size reaming necessary. Dril! the 
. we can produce carburized surfaces with absolute hole—drive or press in the pin 
uniform control and obtain absolute maximum 


| the job is complete 
hardness and maximum ductility. Type E DRIV-LOK Pins (illustration 


No more... at top) find many applications as 
. retained austenite on wearing surfaces of high pivot pins, T-Handles in tools and Ss 
mich) atecla valves, cotter pins, cross pins, etc 
‘ DRIV-LOK Pins are available in ss _ 
many types— in carbon steel, stain- 
Thank you, LEEDS & NORTHRUP | Jess, alloy and brass; diameters (~~ 
: from %," to '9", can be heat treated 
or plated to your specifications 
Write for catalog and samples, 
giving nature of your fastener 
problem. 


. carbide networks in the hypereutectoid zone. 


_ vat 
GEARS + CAMS + INTRICATE AND mt DRIV-LOK PIN 


= 
PRECISE MACHINE PARTS == 


ee: a ee ee ie ee 
INDIANA GEAR WORKS + INDIANAPOLIS 7. | ee Sycamore, Ill. 


- 
—=— 
_ 
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Price and Performance 
MAKE 


ANIMAL TRAILERS 


OF tics 


HOUSE TRAILERS 


— wo. 


r \ J ws 


~ \E x 
LUGGAGE TRAILERS 


@ You can’t beat an ASF-Linco Level-Load axle for 
performance and economy. This completely assem- 
bled towed-trailer unit gives top efficiency under 
any load—a dependable, easy ride at all times. 


IT’S SIMPLE. The unit consists of two helical torsion 
springs around a forged-steel, offset-spindle axle, 
and two bearing brackets for trailer support. 


RIDES EASY. Variable-ratio springing adjusts itself 
to load conditions; cushions trailer against shocks, 
shifting loads, and sudden starting and stopping. 
Deflection rate changes automatically to exactly the 
right capacity for proper balance of spring tension 
with the weight of trailer load. 


LEVEL LOAD. Uneven load placement will not sway, 
tip, or turn a trailer that has an ASF-Linco axle 
Weight of off-center load is evenly distributed to 
the two springs. Both sides of trailer are de- 
pressed equally. There can be no dead axle spring 
on one side and high spring on the other 


TRACKS WELL. Trailers equipped with Level-Load 


axles pull evenly against the drawbar, track excep- 


PROVED PERFORMANCE 


This axle is a precision-made adap- 
tation of the Linco axle former! 
produced on the West Coast. Over 
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Used singly 


Ideal for All Towed 
. feelit-ta: 


BOAT TRAILERS 


tionally weli—carry loads safely and steadily, 
Unique springing permits a low center of gravity, 
andthe “level-load” feature minimizes normal trailer 
tendency to overturn on curves. 


SIMPLY INSTALLED. Four bolts mount the Level- 
Load axle. Anyone who can handle a wrench can 
install it in afew minutes. No assembly is required; 
The simple 
design eliminates spring-leaves, shackles, snubbers, 


the axle comes as a complete unit 


U-bolts, and other components of conventional 
axle springing, thus saving installation cost. 

MINIMUM MAINTENANCE. Lvvel-Load axle design 
assures long !ife with ninimum attention and main- 
tenance. Bracket bearings have renewable friction 


inserts 
Literature 


ASF -LU“UCO 


LEVEL-LOAD 
TRAILER oe a 


00,000 now in use. Made in standard and special 
sizes for a variety of wheel groups 
or in tandem, with or without brakes. 














TESTED- PROVEN -ACCEPTED! 


SJ 


CHOOSE THE 


Best, for 
Trigger - Quick 
Control 


of all 


IR VALVE Wie 


YOU HELPED 


DESIGN 


Equipment e 


FULL FLOW 
+ COMPACT 
ONE MOVING PART 


o 


MECHANICAL AIR CONTROLS 
2 





Send for FREE Catalog-¢oday * 


HERE’S AN 


SPECIALTY! 


oe 


w 


11 MILE ROADMROYAL OAK 


COMPACT, RUGGED, 
PRECISION BUILT 
FRACTIONAL H. P 


ELECTRIC MOTORS 


For 25 years, OSTER has specialized in 
building fractional H.P. motors to meet 
specific requirements. OSTER is unsur 
passed in engineering, tooling, ard as 
sembly of electric motors up to 6" max 
imum O.D. of the following types 
Direct current—6 volts to 220 volts 
Universal motors —6 volts to 220 volts 
Induction motors 
voltages 
Shaded pole motors — conventional 
voltages 
400 cycle motors of the smaller sizes 
Also precision electro mechanical 
assemblies 


conventional 


All this OSTER experience 
ond precision workman 
ship, plus the consider 
able volume of f »ctional 
H.P. electric motor pro 
duction, assures you a re 


as to how OSTER can serve 
your special motor needs 
write, wire or telephone 


JOHN Oster 


MANUFACTURING CO. 
RACINE, WISCONSIN 


MICHIGAN 


— with 
PALNUT 
Devble-Locking A Action 


@ When tightened, 
spring tension (A-A) 
is exerted upward on 
the screw thread and 
downward on the part, 
while spring tension 
(B-B) is exerted inward 
to grip screw thread 
like a chuck. 


lestenhi 
at low cos?! 


PALNUT 


SELF-LOCKING 


NUTS AND FASTENERS 


THE PALNUT COMPANY 
10 Cordier St, 
lrvington 11, NJ 
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All steelwork on this bridge was flame-primed before paint was 
applied. Today, after 9 years’ service, the original paint job 
still provides complete protection against corrosion. Present 


condition of surfaces is clearly shown by unretouched close-ups. 


Your Steelwork... 


How Will 


Steelwork vou coat with 

good paint today can still 

look like new ten vears from 

now, if vou flame-prime all 

exposed surfaces first. And 

what you'll save on main- 

tenance, because of increased protection due to 
flame-priming, wil! more than pay for all the flame- 
priming apparatus and materials you nced for the job. 
Flame-priming is simple to do, requires little 
equipment, and costs little. A brush of oxy-acety lene 
flames pops off scale and ¢ ives out moisture. Paint 


applied to the warm, dry surface goes on quickly 


It Look in 1960? 


and smoothly, bonds tightly, and lasts longer. 


Flame-priming is one of many time- and mon®y- 
saving Linpe methods for making, cutting, joiniiig, 
treating, and forming metals. So, whatever you Wo 
with metals, there is a good chance that LINDE 
know-how, show-how, and equipment can help you 
do it better, more quickly . or at lower cost. 

To find out, without obligation, telephone or write 
our nearest office today. Linpe Atm Propucts 
Company, a Division of Union Carbide and Carbon 
Corporation, 30 East 42nd Street, New York 17, 
N. Y. Offices in Other Principal Cities. In Canada: 


Dominion Oxygen Company, Limited, Toronto. 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Trade-Mark 


The term “Linde” is o registered trode-mork of Union Carbide and Corbon Corporation. 
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% Inch 4-Way — 5000 p.s.i. 
Piloted Hydraulic Valve 


PILOT OPERATED Hydraulic Valve 


For hydraulic systems to 5000 p.s.i. 


@ Designed for controlling double acting hydraulic cylinders. 
The pilot cylinder is controlled by any type of 4-way air valve and 
is operated either automatically or manually from a convenient 
control station. Machined steel housing, hard chrome plated 
ground and polished stainless steel plungers, molded packers 
sealed by valve pressure. All parts readily accessible without 
disturbing the piping. 42"’ to 4” sizes. Wriie for j Jl details. 


ax,  Quick-As-Wink 


AIR AND HYDRAULIC 


oS 
m) 


‘ten 








<=" Control Valves” 


: nd, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by ¢ hy HUNT & SON, INC., Pata East Pershing St., Salem, Ohio 


asked | quickly and inexpensively? 


oe answered DN 


Tiny GRC precision 
zinc die castings will 
make ideal handle but 
bony for the new Gem 
meet to a T every 
» ASR. spectileation! 





where to get a small handle but 
nm, wear-and-water-resistant 

light enough to be set in plast 

produced in large quantitie 





McGRAW-HILL 


TECHNICAL WRITING 
SERVICE 


WW riti 


Whether you need an instruction 
book or service manual to accompany 
your equipment written to govern 
ment specifications . or product 
catalogs or training booklets 

or industrial literature . . . our writ 
ing staff can do the job for you. It 
will do the research, planning, writ 
ing, and organizing to satisfy your 
requirements 


Miusirating 


For government publications or in 
dustrial literature, our Art depart 
ment can meet your specifications, or 
those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren 
dering, lettering, or any other type 
of art work. It can design to stand 
ardized format or present industrial 
visuals of compelling appeal 


Editing 


The editors of our staff are thor 
oughly familiar with government pub 
lication specifications. In addition to 
being technical editors, they are also 
experienced in rewriting and organ 
izing rough manuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 
are, therefore, able to recommend or 
inject proper pedagog.cal presenta 
tion of material 


p ° 


Our printing, binding, and paper re 
sources are among the best in the 
country. Every type of reproduction 
is available offset, letterpress 


multigraph, or even mimeograph. We 
con handle a complete printing job 
or, in the case of offset, furnish repro 
copy when other facilities must be 
used 


ACTUAL SIZE American Satety 
BN GEM Razor's new Feather 
Weight Gem Razor 


WITH GRC TINY PRECISION ZING DIE CASTINGS “"™ 


If obtaining really small parts speedily and economically is your 

problem, too, why not let GRC tackle it? Gries’ revolutionary, 

high speed, mass production methods are geared to turn out 

simple or intricate parts in one automatic operation, Trimmed, 

ready for use ... GRC zinc die castings as small as .000004 of oat 

a lb. in lots from 100,000 to millions . . . at a price to help you “f 
Produce at a profit! Remember . it's GRC for smallness 


unlimited a 
"i 


Write Today {or Bulletin and Actual Part $ I 


P pe McGRAW-HILL BOOK CO., INC. 
330 West 42 Street 


GRIES REPRODUCER CORP. fates 
New York 18, N. Y. 


Save money and time let our stoff 
be your staff for technica! publications 
Write for our brochure or ask our rep 
resentative to call 





Technical Writing Service 





SMALLNESS 
98 Willow Ave., New York 54,N.Y. © MOtt Haven 9-2476 | UNLIMITED 
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SEARCHLIGHT SECTION 


CMPLOYMENT «> BUSINESS 


UNDISPLAYED RATE 
$1.20 per line, minimum 3 lines. To figure ad- 
cence peyment, count 5 w ae 
ine 


(See ¥ on Box Numbers.) 
EMPLOYMENT WANTED & INDIVIDUAL SELL- 
ING OPPORTUNITY undisplayed advertising 
rate is one-half of above rate, poyable in 
advance 
PROPOSALS $1.20 a line on insertion. 


NEW ADVERTISEMENTS received by 10 A. M. May 2Ist, in the N.Y.C. office, will appear in the June issue 


OPPORTUNITIES .. 


INFORMATION 
sex vs ame oh i Publication count as | 
ne 
DISCOUNT. of AL if full poyment is made 
in consecutive insertions 
of  - eds (net including proposals.) 


EQUIPMENT WANTED OR FOR SALE Adver 
tisements acceptable only in Displayed Style 





EQUIPMENT—USED or RESALE 


DISPLAYED RATES 
The advertising rate is $10.50 per inch for 
ali advertising appearing on other then o 
contrect basis. Contract rotes quoted on 


request. 

AN ADVERTISING INCH 2 measured % Inch 
vertically on one column, 3 columas—30 inches 
—te @ page. PE 
subject to limitations of space available 











Special offer to 


dA Oren 


Desiyn 
Bn gince a ? 


« 


a 
Tim, é 
Marty yr eet 


edt 


Lockheed will pay you full 
salary while training you to be an 
Aircraft Engineer 


if you are a graduate engineer with 
approximately four years’ layout and 
design experience in fields such as 
Mechanical Product Design; Ship Design; 
Structural Ste@ Design, Metal 
Trailer, Bus or Railroad Car Design; 
Oil Refinery or Chemical Plant Design 


You will receive an important 
position in Arrctaft Design upon 
successful completion of training 


vere 


“Ay, 
Generous Travel Allowances ')) 
ore offered those who qualify 
Write todey — giving full perticviers 
'. @8 te experience end treining 


mu, 


nt 


Karl R. Kunze, Employment Manager 
LOCKHEED Aircraft Corporation 
1708 Empire Ave., Burbank, Calif. 























THERE'S A BETTER JOB FOR You AT 


HAMILTON 


Leading engineering firm in 


Immediate Openings - 


Finest Working Conditions - 


STANDARD 


an essential industry offers: 


Excellent Pay 
Opportunities for Advancement 


Insurance and Retirement Income Plans 


Hamilton Standard needs experienced engineers now 


to develop vital ai 


Put your own ideas and experience to 
work at Hamilton Standard, top en- 
gineering firm in the field of aircraft 
equipment design and production 

Help develop supersonic equipment, 
cockpit air conditioning and other air- 
craft accessories and propellers. 

Build your future with a sound en- 
gineering organization in a field with a 
bright future, both in military and 
commercial aviation. 


HAMILTON 


One of the Four Divisions of 


reraft equipment. 


Live and work in a pleasant, quiet 
community in the heart of beautiful 
New England. Settle your family 
where there are excellent schools . . . 
fine shopping districts . . . moderate 
living costs. 

Let us have your resume now. State 
age, experience, qualifications, marital 
status, pay expected. All replies will 
be answered. Address Personnel Man- 
ager, Department M 


STANDARD 


United Aircraft Corporation 


EAST HARTFORD, CONNECTICUT 














Addreaa to offire 

420d St 18) 

Michigan Ave 
68 Post 8t 


REPLIBS (Bor No.): 
NEW YORK: 330 W 

CHICAGO: 520 
SAN FRANCISCO 





POSITIONS VACANT 


{ECHANICAL ENGINEERS 
five to ten years experience 
a penings 


I S913, Produc t Ene neering 


DR AFTSMAN DESIGNI 
f row 


at ast be Electr 
who bas } had 


WANTED: - SALES Engine 
ul Engineering Grad 
ext ence > os the 

ry hee Stat 
All replies r 
8 Product Eng neering 
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partment Rox 


| Bixby, 


SALARIE 
| confiden 


POSITIONS VACANT 


AXELSON MANUFACTURING Cx 
and largest Marhine Tool 
West, has openings for quali 
Design Engineers 
to make a 
ed future 
aiis of yv« 
son Manufactur 


mpany, ol 
Bullder | 
fied Machine 


» al 
yur background t 
OK mpany, Enginee 
5335 Vernon Station 


Angeles 58, Califo ornia 


EMPLOYMENT SERVICES 


SALARIED Pt > $35,000. W 

offer the « nt serv 

(establisi 1 41 year "roc ire f high 

ethical standards ! ed t r per- 
son al requirem tit vere pr 

rotect e Ask for pa ! Ww 
i a 


SITIK 
ont 
In 


D PERSONNEI 





Process Engineers 


to devise and install 
uring Pp con- 
trol improve 
ments and ‘eliminate Production “bottle 
necks” a, 7 should be mechanical 
gi with at least two 
years experience in the steel fabricating 
industry. Our company is a well-known 
steel fabricator, supplying utilities, indus- 
tries and dealers with essential pipe line 
P : also prod special prod 
and weldments for a variety of uses, in 
cluding the transportation, aviation, and 
government procurement fields. Recent and 
c 1 exp i requires need for 
additio.al process engineering personnel. 
Recent college gracuates in mechanical 
engineering interested in the manufactur 
ng field as a career will be considered 
for positions as trainees. Send details of 
background and education to Personnel 
Manager 


Process engineers 
4 rt 




















Dresser Manufacturing Division 
Fisher Avenue Bradford, Pa. 


One of the Dresser Industries 

















SEARCHLIGHT SECTION 





PROJECT ENGINEERS 
DESIGN & 
DEVELOPMENT ENGINEERS 
TECHNICAL WRITERS 


AERODYNAMICISTS 


Some stability experience des.rable 
ELECTRONIC DRAFTSMEN 


For 
Cabling & Wiring Design 
Layout and Packaging 


MECHANICAL DRAFTSMEN 
For 
Checking and Layo't 


ESSENTIAL INDUSTRIAL & 
GOVERNMENT PROJECTS 
Challenging research, development and 
production programs are in process in the 
fields of flight simulation, television, radar 
servo-mechanisms, aeronautics, computers 
advanced armaments and specialized 


machinery 
FAVORABLE 


WORKING CONDITIONS 
Top Pay 

Excellent opportunity for 

advancement on merit 
This Washington suburb has direct access 
to all the cultural, social, educational, 
recreational, and industrial facilities of 
our Nation's Capitol 
Housing is adequate in the Washington 
Area. 


ENGINEERING & 
RESEARCH CORP. 


Riverdale, Md. 
Warfield 4444 Ext. 80 


Interviews 8:30-3:00 Mon.-Sat. 


FOREMAN 


Lecding die casting firm employing over 
100 men in plant. Needs foreman with ex 
perience on zinc and aluminum die casting 
machines. Knowledge of production con- 
trols, foundry and alloying necessary. 


Conveniently located in New York Metro- 
politan area near all transportat on. Li 
eral employee benefits. Write for interview 
giving employment record and salary de- 
sired. All replies held in strictest confi 
dence 


P-9337, | 
W i Ss 





CONTRACT 
WORK 














SMALL MANUFACTURES 


Nebraska town 1490 population on 
CB&Q would like to contact manufac- 
turer seeking location. Can make con 
cessions on light, power, water, heat 
and building. In center of new irriga 
tien district. Principals only. Your re 
ply will bring any wanted information. 


1-9568, Pr xct Er 
M higar 














MECHANICAL 
ENGINEER 


C-33, P. O. 80x 3575 
Phila. 22. Pa. 





POSITION WANTED 


‘EE! 


BUSINESS OPPORTUNITY 
Finance required 


PATENTS 
CONSULT: Z. H. POLACHEK, 


¥ 


@ Eliminate Poresity! 
Improve Physical 


Berwyn, Pa 














PROFESSIONAL 
SERVICES 








ENGINEERS 


THE PROPERLY QUALIFIED 
ELECTRONIC LAYOUT & 
DESIGNER ENGINEER 


will fill a stoff level position in the 
country’s top guided missile telemetering firm 
Should be familiar with airborne electronic 
equipment, JAN specifications, have at least 
5 years experience 
Ability to Direct Group of Engineers, Mode! 
Shop. Write or call in person 


RAYMOND ROSEN 
Engineering Products, Inc. 
32nd & Walnut Sts Phil. 4. Pa 





Consulting Mechanical Engizeer 
Cost Reduction Studies: Process or Product. 
Kedesign Existing Products for Greater Profit 
Trouble Shooting Production, Vesign, Cost Problems, 
Specialist Automatic Machinery, Processes, Controls, 
New Developments, Patent Studies, Investigations, 
New Products & Process Engineering Studie: 
P. 0. Box 3 Bet. 1923) Tel. Darien 5-1504 
Noroton Heights Darien, Connecticut 











NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MBCHANICAL, ELBCTRICAL 
MAT ALLURGICAL ENGINES? 
ANALYTICAL CHEMISTS, PHYSICIS!.., X-RAY 
Analysis, Tests of all Materials and Products, Plant 
and F Services in Special Measurements of 
Stress, Sound, Vibration and other. Consultants in 
Litigation and Process Engineering and Design 
80 Washington St New York City 6, N. ¥ 








FOR 


INDUSTRIAL 
MODELS 


Write E. G. HOWLAND 
609 MICHIGAN AVE. TROY, OHIO 











SKINNER, HARLAN AND IRELAND, INC 
Consulting Engineers 


Specializing in Magnetir Materials and 
Their Applica..on 


Office and Laboratory Indianapolis 7, Indiana 








An 


Investment . 


Productive advertising 
INVESTMENT 
rather than an EX- 


PENDITURE. 


iS an 


“Searchlight” advertis 
ers almost invariably re 
port prompt and _satis- 


factory results. 


BE CONVINCED 
send us your advertise- 
ment TODAY. 


Address Classified 


Advertising Division 


PRODUCT 
ENGINEERING 
330 WEST 42nd STREET 
NEW YORK 18, NEW YORK 
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} am, Tailored 
MATERIALS 


Adhesives 377 


Aiuminum Alloys 2. 33-34, 82 ; 
273, 287, 346-347, 437 oo 





Beryllium Alloys 421 
Bimetal 82, 281, 316 
Brass 2. 39, 225. 273. 423, 425 
Bronze 39, 223, 423, 425, 453, 454 
Carbon 448 
Carbon Graphite 28, 84F-84G . 
Cemented Carbides 444 . Yes tailored to rigid “‘ready-to-work 
Chemicals 8 
Copper Alloys 2, 39, 82, 225, 281 standards which make it more versatile 
421, 425 , 
Cork Compositions 37 more workable and more useful than wood 
Fabrics, Coated or impregnated 432 : ‘ 
Friction Materials 2 has ever been before. Tailored for fyvpe 
Glass 280, é 
Graphite waterproof bond Exterior moisture 
Jewels, nthet qd . 
aed Metals. 82, 278. 359 resistant Interior. Tailored for gradé 
h . 
Light “Metals several within each type. Tailored for per 
All 
oiaeaaee Allows 82 54 formence: Douglas fir plywood meets a wide 
—e - ~ ; range of diverse needs fits thousands of 








a... Bronze Put These Advantages jobs in construction, maintenance produc 1 
Pinctice «iO anb. B61 Sakae? 290, improvement, manufacturing, packaging 
210, 246, 261, 266-267, : ' vee : at ack: 
294, 311, 319, 341, 366, 404. To Work For You! , - ' .; bi 

439, shipping easure this modern real wood 
Plastics, Laminated 10, 31, Douglas fir plywood is reo! 
355, wood, cross-bonded into panel material against yeur requirements 
' ’ 

ceneesy — 414, 469 panels thot are Mail the coupon, today 
Powdered Metals 28, 84F-84G, r 
53, 281, 354, 358 Large, Light, Rigid 
Resins 290, 414 
Rubber & Synthetics 8, 81,.220, Stronger than Steel 

266-267, 269, 280, 294, 342, pound for pound 
354, 360, 380, 404, 433, 471 
Silicones 46-46A, 208, 280, 360 Rugged, Durable 
Silver Alloys 82, 225, 307 cteSeact 
Stainless Steel. 2nd cover, 40, 66 plit-Proo 

4. 212. 324, 438 
Stee! 14-14A, 40, 58 74, 212 Puncture-Proof 
25) 


0, 255, 443 
Vanadium Alloys 237 Crack-Proof 


Wood 469 Shatter-Proof 
STRUCTURAL PARTS . , 
trie 14-14A, 40. 74, 421 Dimensionally Stable Dvrabie Exterior Plywood 8 ids 
438, 443 Versatile* oe — 
Bushings 274, 368, 448 
Castings 38, 80, 84), 92-93, 223 Easy to Handle 
247, 287, 300, 313, 431, 454, 457 
Die Castings 24-25, 46D, 86, 210, Easy to Saw 
277, 393. 409, 412, 416, 428, 466 
Expanded Metals 297 Easy to “Jig” 
Extrusions 
Easy to Nail 
Forgings . .92-93, 247, 273, 345, 374 
Metal Powder Parts. .253, 281, 354, Easy to Fasten 
358, 448 
Plates 14-14A, 40, 250, 443 Easy to Give 
Rods 
Easy to Bend 
Shapes . 
» 225, 342, 391. , Easy to Finish 
seman 35°34. 90, 34a” 3 483 Plywood Provides Strong, Rigid Plywood Simplifies Pattern Moking 
Stampings 225, 306, 309, 328, *Two types: waterproof-bond Light. Weight Subficoring for Buses Otters Design Adaptability 
358, 374, 444, 450, 470 EXTERIOR; moisture-resistant 
Strips 2nd cover, 14-14A, 39, 
40, 342, 421, 433, 443 


Tubing a4 cover, 2, 14-14A, grades. Panels 4°x8° most ver 

36, 39 64, 66, 74, 89, 212. satile; smaller and larger sizes | 

223, 255. 299, ae 391, 402-403, too—including “extra long ’ 
4335, 476, 478 Several thicknesses. Produced / 


Wire 14-14A, 40, 307, 413 rigid requirements of U. S | 
421, 444, 460 Commercial Standard C545-48 
FINISHES | 


Galvanizing 318, 367 
Metal Spraying 367 
Paints & Lacquers 43, 233, 415 
Rust Proofing 318, 362 
MECHANICAL PARTS 
Adhesives 377, 444 
Axtes 463 Oe ee 
Bearings, Ball, Roller, and 200d >. A. ont 
Needle 4th cover, 13, 32, 56-57, 
70, 91, 100, 259, 260, 274, 289, Seet 608 Seen Wesh 
348-349, 356, 365, 380, 395, ee 
417, 445, 451 Plecse send me the following 
Bearings, ‘‘Oil-less"..28, 84F-84G, 1 
253, 276, 430, 448 Fir Plywood 
Continued on page 470 
Basic Plywood Catalog 


INTERIOR. Several appearance 


AMERICA’S BUSIEST BUILDING AND INDUSTRIAL MATERIAL 


Douglas Fir Plywood Association 


Jses for Dougias 
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Medium and Heavy Stampings 


monrroace oa wrote To Yous 


Home appliances, business machines, automotive prod- 


ucts — just a few of the fields where Geometric Stampings 
are reducing costs for alert manufacturers. (Weight and 
cost savings of 50% are common.) 


Maybe you, too, are using forged or cast parts which 
can be made better, lighter and cheaper as stampings. 
Geometric engineers, with long experience in the 
analysis of all kinds of medium and heavy stamping 
problems, are glad to help you find out — no obligation, 
of course. 


Write today for free booklet — 
“Geometric Craftsmanship” 


GEOMETRIC 


A Subsidiary of 


STAMPING CO. 


Barium Steel Corp. 


1120 E. 200th Street Cleveland 17, Ohio 


470 
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Bearings, Sleeve. .28, = at a. 
: 48 - 
281, 313, 3 oe, 433 
Bellows 828, 293, 427 
Belts 


Bolts, 


312, 
442, 449 
Blowers 
Sonie 253, 274 
Bushings & Grommets ’ , 
281, 423 
Carburetors 458 
Chains 14B, 24-25, 52-53, 87, 
12, 318 
Clamps 293, 414 
Clutches 78, 87, 227. 396, 426, 452 
Collars 430 
Compressors 26-27, 35, 400 
Containers 331, 432, 454 
Controls 72-73, a 
Counters 
Courage, Flexible 52- s3, 
87, 270, 302, 348- 349, S78. 382, 
473, 477 
Couplings, Hose & Tube. .265, 
279 
Drives 
Engines 
"317, 
3.34, 42, 45, 46C, 51, 
06, 98, 225, 243, 288, 
=. 73r0, 312, 336, 550. 371, 
390, 420, 429, 442, 449, 
462, 464, 466 
Filters 340, a> 458, 460 
Flexible Joints 54, 262, 430 
Floats 252 
Gages & Instruments 217, 352, 
374, 418 
Gears ....6, 29, 60, 65, 83, 94, 241, 
298, 315, 320, 344, 348-349 
384, 434, 440, 450, 455, 457. 
462, 477 
. 286 


Teuteners 
75, 


Governors 
Handles 446 
Hydraulic & Pneumatic Equip- 
ment i, -19, 47-48-49-50, 
72-73, 78, 85, 248, 258, 283, 
284, 291, 301, 321, 369, 381, 
400, 416, 436, 441, 452, 458, 
464, 466 
Insulation 
Joints es 
Locks, Hinges 
Lubricating Equipment 


Materials oneeng- ll, L-84M.- 
84N -84-0, 92-93, Oar, 375 
Mountings 
Name Plates 
ay Gaskets, ‘eo 
46-46A, 84F -84G 
oss 269, 272, 280, 322, 360, 
, 380, 408, 433, 448, 452, 
461, 471 
Photographic Equipment sso aa 
Pins 45, 243, 462 
Piping 
Plugs .. 
Power Unit« 


Rings .. 28, 46C, 79, BaF: 84G, 
322) 374, 413, 433 
Riveting Machines 291 
Rolls 380 
Screens 340 
Screw Machine Parts. .45, 273, 424 
Shafting Flexible 340, 472 
Shafts 87, 411 
Sheaves & Pulleys. ..26-27, 35, 55, 
326-327 
Shims .. 278 
Speed Reducers & Motor on 
core, ..3rd cover, 24-25, 65, 
848-S4C, 84D- ue ‘241, 
315. i206. 327, 343, 344, 348-349, 


361, 455 

Spindles 271 
Springs 148, 90, 240, 275, 328, 
387, 436, 440 
24-25, 52-53, 298, 
302, 348-349 


Sprockets 


Strainers . 340, 460 
Testing Equipment . 92-93, 217, 
247, 268, 352, 374, 418, 447 
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354 
86, 210 
828 


Tapes 
Thermometers 
Ther mostats 
Timers 
Tires 
Transmission ll, 24 26-27, 
35, 52-53, “4D 84E, si 306. 327, 
381, 450, 457 
.217, 252 
348-349, 420, 450 


358 
332 “e “e~1 335 


Traps 
Universal Joints 
Vaives & Fittings. .1, 18-19, 47-48 
49-50, 72-73, <17, 248, 252 
265, 284, 308, - 392, 416, 
, 464, rr] 

Vibratory Equipmen 

Vibration Dampers 37, 447, 471, a73 
Washers 79, 253, 269, 306, 380 
330, 433, 452 
Wheels & Castors 368, 430 
Wire Cloth 84P, 348, 454, 460 


ELECTRICAL PARTS 


Anodes 307 
Brakes 323 
Brushes 28, 84F.84G, 448 
Clutches 323 
Coils 460 
Connectors 61, 438 
Contacts. .4, 468, 82, 231, 339 376, 
13, 459 
Controls & Control meee 

4, 15-16, 22-23, 30, 468, 55, 
62-63, \e 68, 76-77, B2A, 84H 

84-1, 231, 252, 256-257, 268, 

286, ‘B55 296, 308, 338-339. 

351, 354, 376, 379, 385, 407 

419, 426, 428, 442, 450 

459, 472 

342, 357 
17, 428 

375, 407 

219 

368, 385 

258, 268, 304 
Insulators 46-46A 
Lamps 446 
Magnets 84 
Motors. .3rd cover, 22-23, 29, 44, 
55, 62-63, 82A, 846-84C, 84L 

84M -84N -84-0, 88, 219, 242, 

268, 285, 329-330, 340, 343 

, 375, 380, 390 

35, 436, 448, 464 

265 

Solenoids 308, .436 
Thermostats 351, 354, 474 
Timers 405, 428, 448 
Transformers _ 364 
Vibrators 468 
Wire & Cable 86. 210, 357, 456 
Wiring Accessories 239, 357, 438 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 
288, 325, 358 


Cords 

Counters 

Fans & Biowers 
Generators 
Heating Units 
Instruments 


372-373, 376, 
418, 458 


FABRICATING METHODS 
AND SERVICES 


Bending 

Boring 92 

Brazing 

Die Making 

Drawing 

Duplicating 

Enameling 

Extruding 

Forming 

Gear Cutting 

Grinding 

Honin 

Moiding. .8, 59, 251, 261, 269 

342, 352, 354, 380, 422, 433 

Planing 92-93 

Plating 

Pressing 

Shearing 314, 

Spinning 264, 

Stamping 306, 314, 340, 
374, 402-403, 450, 

Swaging 312 

Turning 92-93, 

Welding 4, 468, 249, 292, 
307, 340, 367, 386 


ENGINEERING AND 
PRODUCTION SERVICES 
235, 270, 282, 303, 346-347 
370, 386, 


92.93, 247, 314 
93, 247 
340 
402-403 
367 
314 
367 
380 
367 


BOOKS 350, 


Unretouched photograph taken at the me- 
ment of impact by micro-flash process, 


Eggs bounce off 


“SHOCK-ABSORBING” RUBATEX 
without breaking! 


Dropped from a height of more than 
hundred feet 
sixty 
bouns ed 


one and traveling at 
miles an hour, this egg 
off a three-inch-thick 
Ruparex closed cellular rubber pad 
without breaking 


The RuBATEX to literally 
smother impact is due to a 
structure of tiny balloon-like « 
bers, 


over 


ability of 
dense 
ham 
each retaining inert nitrogen 
Each chamber is 
completely sealed from the others 
by a wall of live rubber 


under pressure. 


forming an 
amazingly resilient cushion which 
rapidly dissipates the hardest blows. 


If you have a gasketing. sealing. 


BATEX close 
dua 


Photo-micrograph \) Ii: 


shows the tiny nd 


d 
sealed ballo« 


shock-absorbing, or vibration damp- 
ing application—or perhaps a criti 
cal packing 
RuBATEX 
ideal 


cannot absorb moisture 


problem—you will find 
characteristics 

RuBATEX 
lt has high 
is resistant to 
idation and is rot and vermin proof, 


posse sscs 


lor your purpose 


insulating value OX- 
It has good compressive strength 


is resilient. light in weight. and 


buovant 


For further information 
Catalog RBS-12-49, Great 
Inc., Ruparex Division 
VIRGINIA 


write for 
Ame rican 
Industries 
BepForD, 


ellular rubber 


n under pressur 
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RUBATEX « 


vaio CELL RUBBER 


,ASKETIN . SHic 
ABSORBING « 


« SH x 


VIBRAT N DAMPIN 
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Accurate Sprine Mfg. Co. 
Acro Mfg. 
Adel Division, General Metals . 


Corp. . 
Advance Pressure Castings, 
Inc. 
Aeroquip Corp 
Ajax Fiexible Coupling Co. 
Alemite 
Allegheny Ludium Steel Corp. 
Allen- tag A Co 15-1 
Alien Mfg. 
Allied Presuate Corp 
Allis Co., Louis 343 
Allis-Chalmers Mfg. Co 55, 82A 
Allis-Chalmers Mfg. Co. Tractor 





Div 
Allmetal Screw Products Co., 
Inc 
Aluminum Goods Mfg. Co. .346- 
Aluminum Industries, Inc. 
Ambroid Co. 
American Brass Co 
American Fort-Pitt Spring Div. 
H. K. Porter Co., Inc 
American Hard Rubber ‘Co. 
American tnsulator Corp. 
American Manganese Bronze 
Co . 
American Metal Hose Branch, 
American Brass Co 
American Pencil Co. 
American Screw Co. 
American Smeiting & Refining 
Co. 
American Stee! & Wire Co 
14-14A, 
American Steel Foundries 
‘ * American Welding & Mfg. Co 
Yes, many remote controlled and power driven devices Anchor Coupling Co., Inc 
‘ : i Armco Steel Corp 
owe their operating convenience to 5.S.White flexible Armstrong Cork Co. (Gaskets, 
. nae aan acking eals 
shafts. Take the automobile clock above. An S.S.White Arrow-Hart & Hegeman Slee. - 
ric o 
flexible shaft allows the clock to be mounted on the Arrowhead Rubber Co. 280 
P P Art Wire & Stamping Co 444 
dashboard where it is easily seen. At the same time, Arwood Precision Casting Corp. 457 
é = . i te Atlas Powder Co 415 
it permits the reset knob to be located where it is easy Automatic Electric Sales Corp. 419 
Automatic Valve Co. 434 
to get at. Automotive Gear Works, Inc 83 





. itive <¢ De ‘ » 2 > io anc 
Smooth, positive and dependable in operation - ee 
-adi Pi > . -. © ours and crowdec bide & Carbon Corp. ; 
readily adaptable to curves, contours and mS KN EER 
ace ¢ itions, 5.5. ite flexible shafts are a ready Standard Stee! Div 
space conditions, W + flexible a ‘s a . Baidwin-Lima-Hamilton Corp. 
ar » » om of designing accessories for more Testing Div. 
mawer to the problem of gning z mFS 
convenient operation. Barco Mfg. Co : 
I Barnes Co., Wallace, Div. Asso- 
ciated Spring Corp 
Barnes-Gibson-Raymond ‘Div., 
. — Associated Spring Corp... 
For details, Bead Chain Mfg. Co. 312, 
Belden Mfg. Co . 
Beryllium Corp. 


- oo Steel Co. 
i 1 . Richard #H. 
WRITE FOR NEW BULLETIN 5008 Siscksewn! Mig. Gor 
fii, Q : Siackmer Pump Co. 
ee Ss 4 os . Biake & Johnson Co 
pt Vile It contains the latest inform- me Ry won ging 


i i Bound Brook Oil-less Bearing 
RIGHT ation and data on (flexible pe a 


: icaori Brad Foote Gear Works 
shafts and their application. ally RU dy 4 
: oda ‘ = Bridgeport Brass Co. A 
Write for @ copy t Y Buchanan Electrical Products 
orp 
Bundy Tubing Co 
Bunting Brass & Bronze Co 


One, e Cambridge Wire Cloth Co. 
INDUSTRIAL DIVISION Camear Screw & Mfg. Co.. 
THE Carboloy Co., Inc 
Carlyle Johnson Machine Co 
DENTAL MFG.CO. Dept. D, 10 East 40th St. Carpenter Stee! Co. : 
NEW YORK 16, N. Y. 
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Carpenter Stee! Co., Alloy Tube 
Div 


Cash Vaive Mfg. Corp., A. W 

Central Screw Co 

Chace Co., W 

Chain Beit Co. 

Chase Brass & Copper Co., 

Chemical Corp. 

Cherry Rivet Co. Div. of Town- 
send Co 

Chicago Metal Hose Corp 

Chicago Rawhide Mfg. Co 

Chicago Thrift-Etching Corp 

Chiksan Co. 

Ciba Co., Inc., Araldite Div 

Clare & Co., C. P. 

Clark Controller Co 84H - 

Cleveland Worm & Gear Co 

Columbia Steel Co. 14- 

40, 

Commercial! Shearing & Stamp- 
ing Co., Hydraulics Div 

Connecticut Hard Rubber Co 

Continental Screw Co. 42, 

Corbin Cabinet Lock Div., 
Amer. Hdwe. Corp 

Corning Glass Works 

Coto-Coil Co., Inc 

Cramer Co., Inc., R. W 

Crane Co. 

Curtis Universal Joint Co 


Dayton Rogers Mfg. Co 450 
Dayton Rubber Co. 337 
Denison Engineering Co 
47-48.49-.50 
Dial Light Co. of America 446 
Diefendorf Gear Corp 440 
Dixie Cowdrey Machine Corp.. 446 
Dodge Mfg. Corp 326-327 
Doehler-Jarvis Corp. 20-21 
Douglas Fir Plywood Assn 69 
Dow Chemica! Co. 54 
Dow Corning Corp. 
Driv-Lok Pin Co. 
Drop Forging Association 
Dudco Products Co ; 
Dudek & Bock Spring & Mfg. 
Co. 4 
du Pont de Nemours & Co., 
Inc., E. |. Fabrics & Finishes 
du Pont de Nemours 4 Co., 
Inc., E. |. (Neoprene) 
du Pont de Nemours & Co., Inc 
Ee. |. (Plastics) 
Durakool, inc 
Durez Plastics & Chemicals, 
Inc 


Eagle Signal Corp 

Earle Gear & Machine Co 

Eastman Kodak Co., Industrial 
Photographic 32 

Eaton Mfg. Co., Foundry Div.. 

Eaton Mfg. Co., Reliance Spring 
Washer Div. 

Edison Co., Thomas A aeeg 

Elastic Nut Corp of 


Eico Too! & Screw Corp ° 

Electric Auto-Lite Co 86, 

Electric Auto-Lite Co. Instru- 
ment & Gauge Div . 

Electro Machines, Inc 

Electro Switch Corp 

Elgin National Watch Co 

Elliott Co. 

Emerson Electric Mfg. Co 


Faber-Castell Penci! Co., A. W. 

Fabricated Products Co 

Fafnir Bearing Co 

Fairbanks-Morse Co. 
84L-84M-84N -84-0 

Fairfield Mfg. Co... ; 320 

Farrel-Birmingham Co., Inc 315 

Federal Bearings Co., Inc 57 

Federal Mogul! Corp. (Equip 

281 


orp 456 
Federal Tool & Mfg. Co 374 
Fenwal, inc 351 
Fiexo Supply Co., Inc 430 
Foote Bros. Gear & Machine 

29 


Corp 
French & Hecht, Inc 368 


ment) 
Federal Telephone & Radio 


(Continued on page 474 
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RUBBER... with a 
backbone of STEEL 


LORD BONDED-RUBBER Products 
Solve Some of Industry's Toughest 
Design Problems 


Natural or synthetic rubbers per- 
manently bonded to metal give the 
imaginative engineer a new too! with 
which to build better products. The 
strength, ease of attachment, and 
adaptability of metal parts is com 
bined with the flexibility and resili 
ency of rubber. LORD'’s specialty is 
the production of Bonded-Rubber 
Parts to unusually close tolerances 
of dimensions and performance. 


Typical LORD Bonded-Rubber Parts 


¢ Vibration-Contro! Mountings 
@ Precision Diephragms 

© Vaive Seals 

® Torsion Joints 

® Friction Drive Wheels 

© Motor Mounts 

© Bearing Seals 

© Shock Cushioning Devices 

¢ Pump Impelieors 

© Flexible Couplings 

© Special-Purpose Components 


When special Bonded-Rubber 
Parts are indicated, LORD engji- 
neers will assist you to design 
them for most economical pro 
duction .. . longest service life 
, maximum performance. Get 
LORD'’s quotation on your pres- 
ent requirements for Bonded- 
Rubber Parts—you will be 
pleased with both the quality 
and the price. For specific in 
formation write to attention of 
Product and Sales Engineering 
Department. 


ns te 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Conadion Representative Railway & Powe: Engineering Corp. Lid 


Vibration-Cantrol Mountings 
... Bonded-Rubber Parts 


ee a ee ee Se 





} 


' 
; 


' 

Edison Sensitive Magnetic Relay. 
Operates on current generated by 
thermocouple in combustion 
chamber of pilot torch 


If the oif fame is extinguished for any reason, an 
Edison Time Delay Relay comes into play. «ocated 
in the control circuits for the oil-air supply, this 
relay delays shutdown of the 
seconds and thus permits “scavenging” of any un 


ignited fuel oi! which might 


pilot torch 


How About Your Circuit Control Problems? 


Chis particular application may help “spark” some 


air supply for a few 


otherwise foul the 


=e aaa = - 
Combustion Engineering-Superheater, Inc. 
selects two types of Edison Relays for 
the important pilot-torch control cabinet 
used in their new large steam generators 
for public utilities. 


Here’s How They Work: Though large pub 
lic utility steam generators of this type usually 
burn powde red coal, oil burning pilot torches 
are used to start and, at low loads, maintain com- 
bustion of the coal stream, which is blown in by 
air. In this application a remote push-button 
operates solenoid valves to turn on the oil and 
air supplies, and also closes the ignitor-spark 
power supply circuits. When the oil torch has 
been ignited, current generated by a thermo 
couple in the combustion chamber directly ac 
tivates an Edison Sensitive Magnetic Relay which 
turns off the ignitor-spark power supply, and 


lights a remote “All Clear” signal lamp 








solution to control circuit problems you may have 


on the board 1 ght now. In 


more specific information 


any case, you'll need 


Bulletin go004D covers 


the Edison Sensitive Magnetic Relay in detail; Bul 


letin 3009 describes the Edison Thermal Delay Re 


lays. We'll be happy to send either or both on 


reque st 


92 Lakeside Avenue, West Orange, New Jersey 


a 


‘ 4 


Ss THOMAS A. EDISON, 


. = 
Edison Thermal Delay Relay. 


Delays shutoff of air supply 
on shutdown. 


INSTRUMENT DIVISION 


INCORPORATED 


WEST ORANGE, NEW JERSEY 
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Aviation Corp. 

Fulton Syiphon Div., Robert- 
shaw Fulton Controls Co 828 


Galland-Henning Mfg. Co 416 
Gast Mfg. Corp 400 
Gear Speciaities . 

Genera! Electric Co., Aeparenas 


Genera! Electric Co., Chemical 
Dept., Plastics Div 

Generali Electric Co. Silicones 
Progress Campaign 46- 

General industries Co.. 

General Tire & Rubber Co 

332-333-334- 

Geneva Metal Whee! Co 4 

Geometric Stamping Co 

Gering Products, Inc. 

Gerotor May Corp 

Geuder, Passchke & Frey Co., 
Contract Div. . . 

Gits Bros. Mfg. Co. 

Gleason Works : 

Goodrich Co., B. F. (Rivnut) 

Goodrich Chemcial Co., B. F 
(Hycar) . 

Graton & Knight Co. 

Gray tron Founders’ Society 
Inc. 

Great American industries, Inc 
Rubatex Div. 

Great Lakes Screw Corp 

Gries Reproducer Corp 

Groov-Pin Corp. 


Hannifin Corp 

Hansen Mfg. Co., Inc 

Harper Co., H. M 

Hart Mfg. Co 

Heim Co. 

Heinze Electric Co 

Heli-Coil Corp. 

Henry & Wright 402- 

Hercules Powder Co., Inc 

Hilliard Corp. . 

Holliday & Co., Inc.. W. J 
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National Pneumatic Co., Inc 

Hoover Ball & Bearing Co 

Hoover Co., Die Casting Div 

Hoover Co., Ken opeiepgind 
Div. . 

Houghton & Co., =F 

Howard Industries . 

Hunt & Son, C. B.. 

Hyatt Bearings Div., General 
Motors Corp. 

Hydraulic Equipment Co 


Imperial Tracing Cloth Co 
indiana Gear Works... 
Indiana Steel Products Co 
Inland Steel Co 
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special. ROPER PUMP powers 


HYDRAULIC BOOSTER FOR STEERING 


This Allis-Chalmers HD-15 crawler e 
tractor, which develops 102 h.p. at ° 
the drawbar, is one of four in the 

line that now sets a new standard 

in tractor classification. Among 

the components that keer this 

27,500 pound bruiser going is 

a special Roper Pump — the 

power hydraulic booster con- 

trol for steering. Engineered 

to withstand the most gruelling 

operating conditions, this pump 

hes more than proved its worth 

in years of service in the HD-19. 

Now Allis-Chalmers is providing the 

same steering performance in the new 

HD-15. Yes, Allis-Chalmers knows full well 

Roper dependability. 


INVESTIGATE THE ROPER LINE OF STANDARD PUMPS 


Roper “Standard” Pumps — Series 3600, F, K, and H — also figure prom- 
inently as original equipment in diversified installations. These Ropers 
provide a wide selection: sizes 1 to 300 g.p.m.; pressures to 1000 p.s.i., and 
come standard or special fitted depending on the liquid to be pumped. Send 
for the Roper catalog and get complete details. 


as 


GEO. D. ROPER CORP. 
375 Bleckhawk Perk Ave. 
ROCKFORD, ILLINOIS 
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The new performance-proved metal aa aoe. tes 


Seintilla Magneto Div. Bendix 
shielded wire in which the conductor ~- ty -4*-- - 


and the shield remain coaxial in any Pe ee 
42, 


shape. Result? Better products... ‘ rasteners) 


Screw Research Association 
lower production costs...less trouble. : SaRIee Cee Se., V-See 
Sewall Mfg. Co., E. B 
Seymour Mfg. Co., The 


TAKES ANY SHAPE without losing its coaxial Shakeproof Inc 

Sharon Steel Corp 2nd Cover 
qualities. Shenango-Penn Mold Co 300 
Sier Bath Gear & Pump Co 


ELIMINATES ELECTRO-STATIC PICK-UP, un-  nlbig 2. AW 


Simmons Fastener Corp 
Skinner Purifiers Div., Bendix 
wanted feed-back or spurious radiation. coe ey a 
Snow-Nabstedt Gear Corp 
NO INJURIOUS MOISTURE CONDENSATION Southern Friction Materiales 
caused temperature changes or humidi ‘ Southington Hardware Mfg. Co 
by ty Spincraft, Inc. 
> Sponge Rubber Products Co 
PROTECTION AGAINST CORROSION, abrasion, cake a Gaseneeer. 338-33 
° Stalwart Rubber Co 
acids, etc. afforded by solid shield. Standard Pressed Stee! Co. 243, 
. Standard Products Co 30 
AVAILABLE IN MANY METALS—clominum, Standard Varnish Works 
nickel. ete hay Aloontte 
copper, brass or te 
Stewart Die Casting, Div. Stew- 
art Warner Corp 
Get all of the facts on this a eo 
new development for the Sunnen Products Co 


electronics and instrument in- 
dustries. Write for your free Taylor Fibre Co 
copy of the booklet giving Telechron Inc. 


enn i, I il- 
full details on COAXITUBE. aa em Bee 6 ee 
Thomas & Betts - 2 
Thomas Flexible Coupling Co. 
Thomson Industries, inc 
Timken-Detroit Axle Co. Brake 
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Timken Roller Bearing Co. In- 
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Timken Roller Bearing Co. 
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. Tinnerman Products, Inc 98 
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Factory: 3824-26-28 TERRATE ST... PHILADELPHIA, PA 
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Uitra-Violet Products, Inc : Fl bl 
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1 ‘ ‘ 
Union Plate & Wire Co GEAR COUPLI NG 
United Electric Controls Co 
S. Electrical Motors, inc. 329- Rimi 
2 


S. Gasket Co 

S. Graphite Co 28, 84F. 
S. Rubber Co. (Mechanical Sier-Bath Geer Coupling compared 
Goods) 404 with two major conventional types of 
S. Rubber Co. (Royalite) .266-267 same shaft size. Through all sizes, 
S. Steel Company 14-14A, 64 Sier-Bath’ is greater 
S. Stee! Export Co s HP capacity is 

14-14A, 40, 64 than either. 

S. Stee! Supply Co 14-14A 
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Van Cleef Bros. inc 354 

Van Huffel Tyibe Corp 391 Assembly 
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Vickers, Inc 72-73 
Viking Pump Co 314 
Vulcan Electric Co 368 


Wagner iste Garp....010- Fr Na ONLY 7 PARTS! 


Waides-Kohinoor, tnc 

Wales Beech Corp 

Ward Leonard Electric Co. .256- 
Warner Electric Brake & , : 

Clutch Co be : HIS NEW, simplified gear coupling 
Watertown Mfg. Co “ > : 
“echoes Week Uhecken makes possible lighter, more com 
Westinghouse Electric Corp ° ; pact designs, allows faster assembly, 

62-63. 71, 1 and provides better protection for 

wuiee ~~ “- Co., S. S 47 . coupled equipment. A one-piece smooth 
ite 

Willinore a eg rage 3 sleeve replaces the conventional heavy 

Wirebound Box Mfgs. Assn flanges, and instead of the usual nuts 

hay a peter care . x and bolts, the sleeve is held on the hubs 

olverine ube iv., alumet . 

& Hecla Cons. Copper Co by a simple seal and snap ring arrange 
Worthington Pump & Machy , ment. Thus the new coupling is smaller 
yee Anepeed Drive Div 3 and lighter, and can be assembled in a 

orthington ump & Machy. r 

Corp. Multi-V Brive Sates fraction of the time 

Div 26-27 3 This simplification does not alter the 
Wrought Washer Mfg. Co basic flexibility of the gear type. The 
, Sier-Bath Coupling handles the usual 
Yoder Co amount of angular and offset misalign 
ment, and end float. And, being smaller 
Zenith Carburetor Div., Bendix and lighter, it puts less strain on shafts © 

Aviation Corp 4 and bearings 

















With no bolts to shear, seize, strip or 
a corrode, the new coupling is more 
dependable and durable. Though the 
PROFESSIONAL SERVICES ‘ snap rings are installed by hand and re 
. moved with a small screw driver, they 

\ will withstand 50,000 Ibs. of end thrust 

a ’ The neoprene seals are guaranteed 

leak-proof—the hubs and sleeve are 
made from steel forgings with 90,000 
Classified Advertisis Ibs. tensile strength. Silent operation 
EMPLOYMENT and long life are insured by precision 
sitions Vacant é cut internal teeth, and the design pro- 
sitions Want ¢ vision that a// the load is carried on all 

the teeth al] the time 
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yment Ser 
SPECIAL SERVICES 
Contract Work 











_ i ing! 

L 3—Snap in Snap Ring } WRITE FOR BULLETIN! 
Gives installation photos, complete 
list of cost-cutting odvantoges, de 
toiled plon drawings and specifica 
mill 


tions for standard, veriical, 
“ ° B | }} wen, specs ond Honing, tet 
- 550. (Special sizes ond ty es On 

Advertisers’ Index starts on 472 /ér ar coquel. ‘ 
Product Index starts on.. 469 GEAR and PUMP CO... Inc. 9238 Hudson Blvd., N. Bergen, N.J. 


Also Manufacturers of Precision Gears and Geerex and Screw Pumps 





BUSINESS OPPORTUNITIES 


Founded 1908 Member A.G.M.A. 
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uses 7 lexible 


connectors for {Ail 


performance 


Let our Technical Department help you with your problem 
Also, write today for Bulletins SS 50 and CC 300 

The American Brass Company, American Me tal Hose 
Branch, Waterbury 20, Connecticut. In Canada: The 
Canadian Fairbanks-Morse Co., Ltd 


The famous RCA Electron Microscope enables 
man to magnify the infinitesimally small on a scale 
that would make a postage stamp appéar the size of 
a ball park. It does it with a beam of electrons, 
themselves so small that even a molecule 

of air may deflect them 


This calls for high vacuum—a vacuum of only 

1 10,000,000 of an atmosphere. The connections 
between the pumps that create this vaeuum and the 
vacuum chamber of the microscope must be flexible 
reasons of assembly, minimized vibration and ease 

of adjustment. So RCA engineers specified 
seamless flexible metal tubing 


This is a dramatic example of how American Seamle 
Flexible Metal Hose and Tubing — tight, strong 
and corrosion resistant —can provide flexible 
connectors for almost any liquid, gas or semi-solid 
can connect piping or parts that vibrate, move 

or are out of alignment 


AnacOnDA 


one te 


= 


- 
wherever connectors must move Aucticate 


FLEXIBLE METAL HOSE AND TUBING 
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On thousands of applications in every field of manufacture, stepless 
variable speed operation assures exactly the right speed for every 


operation . . . for every operator . . . the right speeds for each 
Ny E- change in the consistency or shape of the material being processed. - " . 
; ; Xe Such variable speed operation pays off in higher rates of production, : — : ~e Rinse 
ie ‘<a more uniform better quality product and more efficient performance Ye all e... 
of your equipment and your operators. —_ == ne 





Master Speedrang provide this infinitely variable speed in an 
all-metal, mechanical variable speed unit whose compactness and 
durability are extra features which help you make a good job better. . 

And nowhere else will you find variable speed drives that are so flex- 
ible, so easily adaptable and in such a wide range of types and sizes. 


| makes a 
good job better~ 


For example, “took at the plastic forming machine shown below.’ The 
Speedranger, on the drive unit manner an electric motor, a 
variable speed unit and ‘o gear reduction . -), all standard Master 
units that easily combine into one compoct, integral power package. 
This provides exactly the right speed, the right features, in a unit that 

‘you can mount right where you want it. : : f 

Probably you will not need this same combination. of features. 

* However, the mext time you need a drive for material processing, 


handling, and conveying equipment; mixers and agitators; welding- 







positioners; macnine tool drives; testing and cglibrating equigment 

. fo name only a few . . see Aha a really remarkable job Master 
si ieiiiiesiers can do for you. Write for Data 7935, new twenty-four 
page booklet on Speedrangers. in 


THE MASTER ELECTRIC COMPANY 
' DAYTON 1, OHIO. 


especially when you use 








For high precision gear trains 
TIMKEN’ bearings are just the ticket 


HE No. 4 Warner & Swasey 

turret lathe shown below is 
machining precision parts for air- 
plane engines. To insure the high 
precision called for, Warner & 
Swasey uses Timken” tapered roller 
bearings onthe spindleand through- 
out the gear train. 

Because Timken bearings are 
tapered, they take any combination 
of radial and thrust loads. And due 
to the line contact between rollers 
and races, Timken bearings pro- 
vide extra load carrying capacity. 


Result: Shaft deflection and end- 
movement are minimized. Shafts 
are held in rigid alignment. Gears 
mesh smoothly. Spindle precision 
is assured day in, day out. 

Timken bearings are made from 
Timken fine alloy steel—the finest 
ever developed for tapered roller 
bearings. Rollers and races are case 
hardened, producing hard, wear- 
resistant surfaces and tough, shock- 
resistant inner cores. True rolling 
motion and smooth surface finish 
combine to make Timken bearings 





simple formula helpful: 


Value = em + 


IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 


service + public acceptance 





price 


you get with Timken bearings 





Obviously a big advantage above the line gives you 
more value than a small one be/ow. No other bearing 
can match the uniform high quality, engineering and 
held service and overwhelming public acceptance 








NOT JUST A BALL’ NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


practically friction-free. They nor- 
mally last the life of the machine 
in which they're used. 

For the best value in machine 
tools look for the “Timken bearing 
equipped” label. For the best value 
in bearings look for the trade-mark 
“Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable address: “TIMROSCO”. 


This symbol on «2 product means 
its bearings are the best. 


Here's bow THE WARNER 
& SWASEY CO. s#ses 
Timken bearings in its 
No. 4 turret lathe gear 
train to insa re bigh pre- 
cision, trouble-free per- 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 





